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«giuJ| 



The) "j *«' ^ ij\ j " r ii j^-S (tfii 4_L>i_a aJLc Q£ )J lilo 

:LgJjJL) i_iLlSLI1 I -14) C7 Ic (Christian Science ?«Q3SJI» i_iLiS 

j-uL J ,„l ,1 , U dUj pJLJI 

JLtuj^l ■"«! La se " p la « " sLJLIj (_£ jJI ^jLtJI 

jji-j^U! o \j ui-c j»L«JLa! jIMj 3_oL«JI iil"itl 

' , . . ..-»- a <- 1 . >» Atl c_t_o-LcLi jj-uj-J t j- 1 ^- < ^^ (1)-° 

j n" 4la|^ d . Jj i^j-ij-jj iil"itl J , ul , a a U 

4jj uij.1I J>^£j>JI ijjj^j J '"1 1 ' I <3 ,'l r 1 

icjLiSLII lj_a> w La «jg .(j^JjJI jUoVI ^ Sj_u£LII 

(_gjLc -ij^*- 0 u>^ cly^J j-^i3 J *-* »— i L_>Ln^ o-* 1 

« . J jQjjsj 

Chicago) (ji^Ljj.j j ftl g j &» 2 — i "■ * I 

'.^jJb Loj (Tribune 

^ J , <3 t **' . . Cj I J i , r, ^ ' ea * ^ ^_j_u ^ .-p pj )) 

JojjJI jjL2JI 3j-uiIjJI 3 h» uJI 3j^.LUI 

(jj-*-" l—LILi tiJLIii * a * J-^J <,4_uLj 4_o*l_j \J * J 
. «4_uj_aI ^J^' L)^- 4 ^ * 
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(News Day) iL^b jt^H" 
LiJLc.j 3_iLjSLII ( _ ;r a 4j^JLj/I <■ < < < •>} LiLo~lj Aju^i\^1\ 41sjjlaj ^ j ^ U 

, (( I * , ,.A tij LlILc <J j^-A j jj-* ^ri^ JtP- 1 '■ n i n I 

CJLa jLia (The San Diego Union) (((j^jjjj •jij-iJ o^" 1 •** *■ 

(John Barkham Reviews) ' j^j ^Jj fL^SjLi u^^^ CJLaj 

VI i^ iMI ^^a. (jJ/V! <j^s 

. jj^u-AJLo Jl>. 4 _ r JI ^_Us^-oj 
^j^SLII jj-^- C>\-£-\—m d < ^ 9 'j-^- 1 cl)' St t - tJ c^ 1 ^' ^L^J^-^ w**'"" ^ aj-»CJ 

« <J-«-*J ' j" i i i j j Lg-Lo jainjj j 1 ^Cl^JJ 
(The American Rationalist) 1C1 nnTLLiulj <jLS>_l*I ^iii ljJLSj 

«Oj3^J1t) J hi U 11 a ^£ (Jj^ liLa (jiJj 
Jjj ^~ 1 1 4jj i 1 nil 3jjL>J! O^a-Lo (_^<JI 4j^j_usVI jjjLtjj! 4jVj 4jlaL>- cJLa 

j_jjLj ( _ ;r j3 (^-jj-itl ui U (j^o J J^c j-j-^I <— ilajxi (_gjJI J 1 ill 1 11 U Jutjjl/ 

.IjlL jrpjj/ j^l (jL^ijI Q^jio 
^_a!j-oJ1 4jLt-£st jil^VI *\ J 1 ■■^^ ((^jjjSLII)) 1 nl i n a tJL^- 1 

(^yi Jj|J aj a 3^ . . 4-i^3 1X1 Cj^ill ^-il j i 1 nil (J^Ls- CbO jl^ (jj-^' 4-uj£) nl~tl 
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(Washington Post) bi'i A |y 3 '"***' t>"tK) J'Aj 

(jjj j 3 1 1 ^_]L£ ^j-i jJI jj ^ ^"'^ Laj] Ji£. ^ > ^-fl-) tj^SLII «(J-uii-uija ^jl » 

l_i_ul_jJLa i i \ ^ La * * * • p-#-J * iIaJVIj (1)-* ^uJ-SHjj i p I cjl 

2ajA",l I 4_ujj^-"i£UI J-olj-AI (_gJjj;U £j^>- Sj^L""- je-iLa J ^9 tiillkSj 

4 i ii <i 4_La C^Jt-U . I jlj I 2 ( _ ;r ^ L«_lj_o j-j^/I jjfc i_iLjSLI! ! JJb '■ j-<li l_Ll! 
S_la1«J! i_^SL!I J£ jj-tj Liiaji LjLjUjs j^^/I i3JjJ 80 4ir i iij (j-U^La 

70 SjlI Lxj^a cjL^LI! (^Sjj 1 4j}_l1SLi'^! 4iULi j^l j^^. o jJai ^1 

* )!jL>. » )Li^ :«j-4-iLj ijjj^j^_u» ^ flUJe ' ga ijr 3 c_*I"£LJ1 4_»j>.1j-x p i - 

JLpJI 

(Miami Herald): « ^y^LyJn <Lajj>u^a 

1 |^a el . ..-^ ' i 1 1 aj jjl (^,1^. Ij-iLS (jLjul (jl^ I j! i 'I 1*11 1 (j^e-ij . • d ui it jJl 

jLo. <U V ^JLlILij ^jlr 1^3 (jlII SJa^till i_jbSLI! ! jut (jiiljj 

« lull 11^1 I II 

i i_i! ^ ( j_u^a^Li ^l£Lij IJ La->J Li p i n**( \ . . ^J_u3J>. * 1^1 1 nLi 

Lai VI 
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JUJU 11a ^ j^U! JlfU! JaJj .Sj^uSLI! 4^jSJI 
^jL^ 3_}jjJ1 juuo i jlj^jlIII ^jt 
^ ^jVl <- .nn L^-ls ^M_JLl L_kJi ^Lc 

o i oil (Anu) ^jT (jl>. 

i2Lu]aVl jl-^j^l Cial3» j 
iSjijjJI '"'1 * 5 ***' - aX\ O-alj-j 

, S «*-_)! J-*!/ jj-* f*' 1 ^**' ' " t-^^j 
J^ju 3 <( 



d_ijj_LaJ! (_yic I^IUj pJ p j !S[ lj pJL«JI p^a ^1 dr^j a U^^Luil (jL^ 

^JlLa 4_^J I a_Js 3j-AL3J1 |_£ ^JLlI l_£lIGj LL_u_l«j LdJj-La lj J« LtLc tf^JLitJJ 
1 i u nj tl>^ tl)^ ^ ti$ A IjjJ ^ mi i \\ p-JLuJ! (jy^J • ( jju\^s\-ihi$ LiIji^jI 

j1j-*_oV1 J^a-ClJ 4_La_uj-a 4_uLiJ1 «L>.j jjl ^j-a 4_at^t_) ^jLu-oVI pJi 4_>JL*_« C^jL^j 

pJjJ! (jjtj pJUJ! p j At SJLt^ S-S-Jj-La I (rtuiT^I J-2-3 (jVI Lai 

4-ul i ii tVl miTI L$_*_« CjJU <L>.j jj I * i "IjJ ^ JL^JI ijr 3 LsjJLa LtLc LJ ' a ui^ 
fjtJ (_g jJI (jjSJI (l^ LuL^j cr^ LiJjtlil J.2-3 iSljls 3_L«-4>i clil j (^Jj^l SIa^LI 
(j! I A pLtJI (jSLIj i4_La^jJ! LuLoLalLfliL] ■ La yj a j j<* j J*, 1 

J-j dj tjl i ii 'i^l p j a (jLS_al_i jl 3JLa>j_U 3_a_Laj(JLi <_ i i .n^3 p i ,i"n V pJUJ! 
t_£J-11 (j^SLJ! ! JLA jj-a '3- 0 c w (jr-*-*- 4 - 1 1 l)^ * Liiajl ( a luj^I 

L^lalj 4_uLcaj'^! Cj! j-j^LS (jj i c (JS! i"i \ 4j ■ La '"jJJ a_La LijJj 

jjjjj-SLa ujLjSL!! IjLflij 4jjjIu d jAjCj pJL«JLi d La jjj a jjJL>. Cj! j ( _ ;r fl> Axa-fl)] 

' "^"'^ ^^J^ L&J^ Cr^ ^ j ' (^i^^j-^Lijj^ j I 976 ( i a ^5 C^j^ 
(j^joUtl ^^Laj (j-a 4^o ""'^ a-gjl ^1 t_jLflijd! 3 JL«J,I (jJSjLs) 

<jl tjl i n'tVI ^jjLj ^ 3j_a JjV dJI juT I ;»U*. , „l j (_^jSLII I jLai L^Lii^l ^ 

DJUk Lu i"i pijiJ j»L«J! (1)^ lilJi • LoLa-i 4^Ualj ^ i j 1 1 <>J-^J 

aJgJI JjkUoj LxsL^ LoLilflil LisjJtj pj 2al-».^.tla ,2 -i j . 1 1 iiljo-Vl 

^JJ>■J (j^. p_uiL>. j^>. Jlj>.^j V ^_Uaj! Laj_l£.j . Luj_2j Lgl£ ^ i j 1 1 

^oj^iil i_sL^ (_LlSj i-ilLLfli (j^J pJ 'J-"^i jaLdlfliV! J^Liiaj ^tjjJll (ji^- 3Ll>JI 

U. l_a>L>. i^jjjJ! j_ij^>Vl (jJI ,_Ll«j ;Luu Lojj£.j 
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6..Q Yn o 



L^jLJuji JL>J,I I jut iJ s ^tjj-LI oj^j o' li^'j' dti 1 -^' 
I j j JJs! ji>^' I LaLiHa! Jjal QajjSLuj/ j«-&«!jja (jl 

(jL£j . 3 I it j_a OuL£ ji>^' Cr^ ^-*». J-kLUI (j^ L ^- 3 (*Aj^J •lK'J^W 
LaLalukl t_dl_L& (jl jj_a 4_u-£iit_ilJ1 ijy 3j-^>. £ ijr 3 1 J^LLa i 1jj>.L_u fiLisI 

,3 j il A t ) 3 j q U 11 i>ilji,l (j^s j_uSDLij .i_^lj£JI i_sLiij^Li lj j LjlLc 
Li3j^ f e ^^ c cjLoL^ li^s-Jlj (jjSLIIj (jlsj^/lj 3Ll>J! Jj^jL^ 
*j 2 * jLiLi ^jl jj-SL^-i ^1 a" ifr^l 1 jla ^jl LtJajl 1 j^CLa ^joSLJL LlL^jIjijj 

. Qjj^ nhtl (j-i^. Ij i^^Lc'iM JjLj/J (j-u (j-a 4jJ Li3 I 4Luj/aJI dJJj j-^. 

4j^j_a cjLlLula JjLjoj ^ L$il ' La-ilajej ) " (B.Gentry Lee ) ^ 

0J_A ^jl ulj La L-Lulu ^J* a » ^jt 31j^?e_i (jLuVI {_yz t_i Uj^)-3j 4_ul_UajiJ1 £_Li£LiL9 

jal«J! J-SJ I a 'jj-^ (jj<j£j ^Lli! 4^j_»i (jjSL* q\ ^-j^La . ^ K ."ill 
LLdc 

liiiicJj^i 3JLJL2J! j^^Vi^jSi^ja^j^aa^jJaj^LUi 

^Llj! If L«-a Luiij! ' alUtl SjL^j .(j^jLjol (j-uaJ (Kcet) <LaL«J! 

Lial J a i"ij (j-SLIj 1°, !j Qa5j 4-2i> (13) (j_a ^^.i^jj^Jj J i nl i n a 

JJ S ^ 7*^ Cr'i £ ^ -9"^ J '"I '"tl \jJt (j-a i_3 JL^JI (jL^ . I JL>- L«jj/!j LuLuujJ 

!aj se "1 i ii aLJLtj --J rt j ^Jl-A1 ui a ^ ^LiJjQ tJL^- 1 tj'j ^^Jl-AI uiXl jj-a ^-*-u1^oJ1 
^j_r»J,! Ljjj>-Qjj/lj jjj! Lj i ii II i_jLj£ ^1 I i a K~j . Ijla Jji«J!j ^J^^■ 
(_5jjLJtj CjI j i t n Cj^Ij «Li^ (J-ajiJI jG_a_i ^juZuz p < 4jr a I * i ll JL^Jj i J a * U 
j^yJl^. i^-jsLj^-jJI ^ JLaI ui a ^JlC ^JLl Jl^J ((^j^LII)) i ill i na jt a ^ 

itHLl 5 (JjLuj La jl ^1 mil jj^jla lJ ^LLa (jjs t_jLjSLII I JJt S-iL^ icLtu 

1 C mi tl j-SLjj! JL^J 3j-SL11 ^jLSLuu ^_aj?e_a jj-a Luj-flj 

J iTir I Lxj5 J-LtJ JLs- «L^j J^l jjg a 7JI (j' (JjLflJ! o^'j-^^W (j^V 
4L%alj j«JL«JI 4jtjjiaj ^ 2Ll11 I 4-uaJLtJI (Jjl i n U 3 q c I (jlj i^jLuJ! ( _ ;r 3 
(j aljJIj i-ajJI ^1 j^l _aJlj • • (jjiLU! (jjs I Jl>. 3j-;U^ \t. i«* i cJiS ' a ilj i "'I "I i" &l 
(jL£ La-^-aj . i*ii ill Ltf-^aJ ^Lat La-ijj LujLia^. ^La) 3j**"^ rt 5^ 

L*aJ I jj-a^ LlA jj-aj .^JLjlIL i_La_uj-a Lj^u^aj ^jLa i i n ^jJI ^Jjj-LiJI 



IS 



t_jL£LII Ij-Aj^yjjj^iil'ill «QaSL!l» J i ill i ..a jjla I jSLa>j . 4 LLJI (^1^- j^^' 

. 4-*Haj «Laj!j^ij jai«J! jLCai (J-2-i (JLre-a ( _ ;r 3 (_LaVLi 3jj>.lj 3jj_>>j 
I 1 j * a ^La i La ( _ ;r ULX-ij i L»-a ^ ril'll J i aj i nUj t_iLjSLI! ja-tij Jtil 
I r J-aJU-j c-jLlSJI I j_4> oljj i .iii'll (j-a JjJJtJLa .J^i-V! (^ic- ^-4^ 

i_4^£LII (j_a J£LI <>SLlj .J ml I..U J^-f (>a jul^. (^Ul dJL*jll jutLill 

La^ ijj>.VI JJ j 1^ ^° ^^j-JI ' d b se > J J ^-cj> 4_uojj-dJliJ1 Cj^ < nl < uX\j 
^jJt i_jL&U ii>jSL!l Ljlj_U ->>-^l <>c- sUjJL-ui L$ia J£LI (jl 

3j_us oJLflij , .J , ^.tl ji d ^ j . 1 1 JaLaiJI ^1 ljlj-a Ja-KJ (jl «l?J^-^ (l)^- 4 - 1 
^-jJutaJI 1 Aj^^ (JH*!>^I C^jJI (^yi VI Q 3£) ii I" 1 1 j^l jjjl I J_jj joJ 

4_jj_>JI (jl I i a . diLjl j La i u! ji sLLsj-jUjI ^jyi^. ^-alj-il! (J^Je i tij Lo* ^aJa-tS^JJ 
Jjj^iS JLs-i I . Cj Lc jj^s I (_f J-a jLlo.1 (^yi l_flJJll L$J £-J-ajJ (_yJ-!l 

( _ ;r lJI 4jjLjtlII j-J^ QJjj fll"tl CjLoLs. ( _ ;r 3 ^LLa j_a> Lx-a jjjSLi j-J^i it_iLjSLII 

cjIiSLII I jut (jla diljJ 3_ulii 30j 4JLlS.> 58 jjbcijV <j-ajj L^a S jJ.I JijJjIj 

. 4-ugjj nhtl Cj^\ t iA i nil d 1 * dJ La_a j-j^I «L>.j JU ^Lual^XI jj_a J-J JjlJI ^3 Jj^juj 

U tlS, » II j 1 w 'J ^3 ^ ^"'^ (J ml m U ^-I LtJ j«Jj 4_l3 I."' ui£^J j^lusIjjs liJLLfll 

t^jJI ^^j-iaSLJI ^ *j ^" 1 1 ^IsjjlII ^jLs (Jliltl ^Jj i ( u ^jj^Lcj • I ' ga )] ^j"^ t^a 

L^la «j^>- ( _ ;r 3 JiajLJ t_)Luj/^/ LLfli j j laj V 1 w 'Jjj alxll J ml m U ^ * i i eaj 
r ^^ 1p ) "lJ ' c (j^ ^^^) 0"^ ^ (jjl^ w ^ *J Sltll 1 J_fl> ^a-ua^-a Ci i^i^Ll ^j-t-il 

Jijljia-c. Cjj-jjij SLljv l_La> (jii^Lii V LjLa J-jLZJ.1 (Dragons Of Eden 
Broca's) « L^J>J ^LaJ» t_xjLl^ 4_Lc J-al-^ J i -»<» JL>. jj «bV (Jjj^aillL 
jj_a Jj S « " j j_2_i jJaLLj w 'jjj at^l J ml ' "tl lJ £ 2 iil->. o^Jj • (Brain 
(jlII SjlUI ' I .^** jjl ^^.UjV (jjlj it_jL^SLII ^ L^I JjLII.1 Jj^iiJI 4^jJI 

j-i^. CjVL>JI (jjs JJlC 3 Jl>.IjJI 3j£LoJI Cjjj^ JLa^ ^ajJs^II (_L^- 1 <j-°J 

.(_jj^>.^/l cjIjJiI ( _ ;r a jJl^l I S i «" ^j^/l SjJil ( _ ;r a LaLjl lj . ..a « i3j_a 

J L^djl ( _ ;r 3 cLuoSJI CjLcjj^sjILj lJijjjijJI (JISJ.! Jj j i u (jr^C liJJj CjJLs. 
CjVo^eJLlI ^ ui a ^ * a ( _ ;r 3 jl i Jijlj L«_l3 J j i a d3 1 1 J jG Jl^I (jj-^'j ijj^' 

CjVLs. (jy-Sj .(^LiiJI J i a.dJI ( _ ;r 3 SjjjjJI (_psLaj>.VIj CjLajjjVlj 4jjLo~VI 
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6..Q Yn o 



^1 IJ-J^I (J-K-4JJ (_JjJ>.| LiLo~lj i L1L0. I jjLc (JS[ l~M '3j k»"tl (jjJ <Ci I^I^Lla 
LaJ_t£. . 4_LfljjiiiI!j 4-ujjJlj j i ntlj 4-i£.Lii>.VI LLcaJill (j_o JJLC 

jJLjJI ^^LkJI ^\ <i~ frVI g If J i ill i .it, 4-u ^jj ii I" CjLals. j i j i a j L<£ 

L£ LoJ-t£. iJLMI Jjj i ii jjlt'l iSjJLi cLmaj JL3 ^j-^JI Jal ui ilL 

Mohave Desert i_sL&jjj m ^ jjjJ.1 i_al uu£l j&Lj^ jjj ' alb 

Lai . 4_jj_t*aJJ 4j^j>J1 S^JlII CjIj-jLLs L#j ^ jjZu i ^ r _ijj Jlj i a t -^a CjLatllaJ 
( _ ;r jj>.j (j^La^l (_L^ ( _ ;r i j jj LaJjJlj (jjV! i. i x i ii jJi3 (jLjjjJLi (JjjjjjLu/ 
j_A L$-j J (jL£ Laj jjLJI i alj. CjIjjLLo <_ 1 1 1 r 1 1 3j_o>^/l 4Jajei!l 

jl (jlsjV! C^>tJ CjLjLijJIj 4jjl3 jJLl jJal jjs dig i"i 4-uLSul (j-o ^-UsIj 

(jJLlI 3_jjjuJI 3 j< 1 1 ,i>UI Sj^-v^l djjliii Lj^Lajl i ,ij<ij mm . JMjJI ^ 

Cj^ljLsLa j^JL>.l tfLOjl ^j5-(2Jj JjjjJa ijr 3 ' agJl ^Jsl p J la ***' 1 LALLaJL^-"! i nl 
l_u_ojj)j 3^5^ O-fi^tS t gLi^Lb^ 1 1 j i"i**i 1 1 4j^j>J1 S^iJI 
JL*.j (jKj .i>J>LJ (j-a^iJ! (j-aSt! JlJJl^j ^1 J< uu V Lul jljUII LlJ^I (j! 

w jj ' a rt ul^-^^j- 1 L^L^ 1 1 *\ j (jLi^-jJI ^j-a 4jr ^ jj-*^' *j 

j jj i a * (j^. 4_jJjVI <"«!■• I . ^ i uVI i—^o-jjJI joJj . I^jj* j I 'ilj'^ 

Ja-S-ui^q S> i""j<lj^ ^-GjI**! i n )jS iJ? _i_u^)J1 r* I LaAll 

I 'Jjj ' a a (jr-^ dJJ j (.j^J (^-^ Oi^j VI till j <_Sjjlj pJ Lul 
j«JL«JI ,j_a (jLSLa i m II Ji^>.^JI (jl j^a ijLljj jij LtjO-jJ 

L«_ljI l_i_ol_al lj^>.L>. *C i"i_i LlL^ >_lj» i"ill t_!^l^ (jJaj" i nU i_3jjJlj 

..-ibSJI jl JinlinU *lj^ Su^La^-VI JSLcail 

4_oL^i 4jLii>. dJLut i." i i intj I JljI w j" u V i n a <Lil ax jal«JI tj^/j 

I j se "i in jJL>.j-JI I j Laae I ^ji LajUlj »1 o U II ^^t^" , ,. t J^*-^ tjl (l)^ 4 ^ 
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uj i " j .' dri^l (jjjU! <j-Lj^U. jl tLiLtil ^ 1 1 .1 ilLi «lj-<-u LcLlo! ji£l jaJLuJla 
jLa ! jSLaj . 4jLal uuSlj j&l«JI (jjjIj-Laj (j-tsj^ca al g It* I^^^J (*-! olj 'JS**. 1 

Cjj^la (j! J-La «(jo£L!l» t_iLl^ ( _ ;r 3 (j-aj_JI ^LlLc ^jL23 La-a (J-lLSJI VI J^J-JJ V 

(_L>-j i_i£jSLi Ll2jJI «2-j_j^.LjI _ajsa» « I -j_i^.LjI _oi» (jLLuLiaAJI (jLo^j-tLa 
. Uj-wl I » jt| cjL2JL>JI ■> I la j i4jc <tL&jJ.I jiLuSiVI jjja j_uSLII Llojiij^lj 

SjLjI JjlJj <Ujj>. 3jjI jJI jLalVl ,j-o j^jSLII J uuJI dl!!} foe J 4j 

(jjSLj La 4jjI/I 4j JagaJL 1 j->«JI (j I (jVI 4_tC (_gj-JI (jL»JJ J"* ^Lajjt^U 

i_i_ii£LII t—il j < *- tt ^j_a 4-S-jJa SjLl^ 4 K i"i"i <4jlj-J ( _psj*2/l 3^*=-J 
(j_a ■ La j se rt 4-3e-La-m 4j3 _LaJLi La_ijj tSj ^ * a 2 jj i ga c CjUljj»j>. (j_a fiLf"Jj_a 
4_La-j_>JU a I La >JI CjL2JL>. 4_i^lj_a lj^ji-1 Cjjj>.j ..SIjLijJI JLl^JI 
£-aj*jJI 4l>.j_a ^jjs Cj\ S_L>JI 0 JL& Ji^J (a j uilll *CbjL>.) <LtlaJI j» ^*_l!Lj 

Jij^>.j_i (j-s-jj lS 1 -^! J-°^' '"'^J^** S-^'j^ J**- uu (^1 m (_^lll ^LajjVlj 
Laoj^cj . S-jLlIII ujjJ 3j^*=-° ("■J-? 0 S-^l J^l <j-° l-^*" J-ii^ -SJL£. 

CjI _o^=-iiJI OJj-jSLII CjL£j_a jjjoILa j_lC. J*\ i"m I i^iTi SLpJI (jl JL>-J JLfl^ 
JjV J C^-aJOj .2 u'-ijVl Luj£ '"'I La-ia: a ^La ^ IjLa. 4jti3jJ.I Sjlj^sJI iTili 
(Ji-I J jl jj J*\ uU LgjLj_oi»-a jni i LjjJ-* J-^lJG CjLijj-tl (jl 3jLjJL>- 
4_ljJI iZjLljLSJI ^l^jl (j-a jjiS-II ,_p=lj-ajl j^JJ i^gJiJj La-a tf nn uJI aLtaJL!! 
CjIj^>J,I (j^-J Jj^aLill a LiajJI Sj_u^ (jJa l_La (jl 1 j .^."Cl til! j£j (jlsjVI ( _ ;r L^. 
SjjJL>- CjLjaSL^ (jl I 1 eajl (_^JJ Jl^J CjIj_>J,I oJLA ^1 LJLc '"■ 1 i^a llj 1 
.(^L^-Lll I J ' a rt (^jJI «Lcj-*_uJ ^£Ja3 (jo£JI (j-a 4_al_Aj 

t?^ 1 1 n a % a n n la 

(2*) 

(^1 j I Laj i_3ojj/j . 1986 ^Lc (^ (^La i_ujLaj . w 2*i D <_aojj/ a^lLlSoj^JIj 

(^j-i-aVl 0 SI i^aAll 1—1 1 njlll (dilj CJJI^) JLajJI I juk 4jL$j ,_Li3 aLUaill 
(_psj^/l Jj^s- JJJ-J jLj^5j_a j-j-^I JlJlj 4jI I air (t_ilj-2ll jl t_j^j_SJLl jLLaJll) 
j-jj-ll iJr l\ 4_ lSI 1 "a '■» CjLIjlj JLjjijV SjsLik (j^s^a 1 u dlljl£j (jVI (_^i>- 
(^1 I a j 1 11 <-iSS~' "Jllj ji>^' C^V 5jja>._jil CjLiSLj_oSLIIj (_Jjj>.VI CjLujJLlj 
^o-lLJLc 4_j^j-j_a*^l aLtiajiJI 4_»^j-a (jl *(J^>«j (J^>* lS 4 -^! J 

3 Jjlx (}L*i i.-il 1^1 j) 1 988 j»Lc ^joAt,! L3 JI Jii-i'm ^pJI (Galileo) 
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l_uL>JI dJLuk • 3^-*-*^' I— (Ji. JlJ jl 1 1 11 a Jjl ■ t— I 2 ■ 112 

^ o' j j uJ 4iuju>J! iiUtj^La iSuaLlII cijlal uu£VI Sjj . .it Liaji p 1 la 1 1 

i, i i i n a 3-^1 (jj-^ ^ ^"j ? (_3^_*_o ■ C J ^L^t_*_o (j-* 5-J^3-cJ 1 * SJ^>^JI (j-a ^-i-i 

t?,-r yr>~\ (jjJI Lj^. jJjjSijJ I (jLa I 1 cj . Sjl>.!j 4_L-uLl (jisjjiij (jj (^yll! Jj jJ! 

C^jJ! ( _ ;r 3 J-ajij Lg-iSUj njjSLII t_j_^>.Lcl ' a ui£j jljJaLj LJ ^ n i uJ Luj^e-i 

p_Al_*_u jj-* cJ - ^ ^> S> uA £j] p ->■ ,^tl ^Jj^ uJ^i Ijufc ijr a ^^5-1^ ^Jj">-**( I ii 1 
• V C^i O" 3 ^ '"'^ £ ^J' o' A3 ' (yii J-al (j-a (jSLj I o^j a J 

(jlj_Lj£LI! ^Ljc-j-lU p(j/^ (j-a-i «(jjSLI!)) J 1 i l l 1 1 1 a ^Lojl ^ l^lax. (jjjJIj ^ 
(jjjLLillj (j^JLa (j^J- 5 ! *' " * M < U J -^J^-y^ Jl^l jJjLijj/-juLiL4 (_£j^a-^>. 

jlaI uiX I pjk mj p_uj_t-£aj ^a L-ul i n^ . Ijj-i ^-ii iS^O ^>^-*5^ cl>3-?" 
i^jjIj 1 j 1 1 11 jJ^c. jJLijjj jJLiij i_iJjj|j 1 .Ml (u5^' J 1 ill 1 nl, 

A 1 11 1 iij-a Sjljlj i^Ji—i—l (jj|j_i_aL^J (jLaj^l (jLj^J Jj-JJ (j" 1 " JJ^*-^?- 

^-IjOiilJ^^ Jjljjl^^jJI >3jjjLil tiLji: jiL^JL. (j^-f U$ . (KCET) 

1 ill i n a 1 ^***' "J " 1 t - a ^ ^ W^JJ ((jj-II i-iILjij)) l-^JI dim njJLl j> JLA 

CjI 1 11 1 iij-aj 4xL«JI 5^.1 I d j 1 nlUVI jljii i""ijj 4^j_»ij 4-LaIIlaj «(jjSL!l » 

(jlr Jill >LaJI IjJx.Lj/ (jjjJI OjL)^^' '- a ' .5_l)jjJI JILlI^j 

1 Jui jtj i ■ 2a ^ jj^- 4_uL^_lJ1 4-Jjij i nU (^JL>.j J_<i_r»o1 4j? _tSLJj ,<-_)LiSLI1 1 Jul. jj-a 

Ji^CJlJj^ 3jj_>J,I I i ii (jjijLt j»Jjjlj ( _ ;r 3 (jlJLaL«JI I t*3l] j£ uilj 
jj^j j^lajljllll I JJ a J gla Cr^' CjL^J^I liilS ( _ ;r 3 p-Aj j i r-i j t_!jjjjl p-g-LaX ( _ ;r lx. 
j*C i"iILi (jJJ-a (_j-i-ll pJ t_ iLjSLIIj J£) n l~i 1 1 (J-mL oXI (J-a-«JI jL? 0 ' Jjr I J-a 
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. (i^j^SLII » ^juZua jl_>ol ^a L^LajL^-" < nl (jy^-H 3j-uSLJ1 Jplj-LaJ! 

JPL (iiliLiill ^ajj! j_Qie-a>> 4j^j_uiV| - I La.HI 3JLSj ^ ^j^LojJj 

. «j-o*Li1^a» cjLi^j-a c3d>^ 

(_£j_lty>. J'C r~i 1 I 1 J I ul JlSJ w 'J flJuJl J I ill I ii U 4jLj£ ^jjjS iJr i\ J^.L-u (jj jJU! 

ii!ju>.}L! S_aL«JI 2 jj < 'I iliJLi L^LLujI j 2 i mj-11 jLSLaVl ^ jjijlaj 

. t_jjJL_u^/l 3_cj|j ( _ ;r a_j 
^j^M ^!jL«_lL! sLuLLa 4j LaLa Li j_uSL!l (jl_LLaVLi j » i"il (^-jlj 

j LaJLlI SjLcl ijL'-u; 1 3_cjLjjij s«l_b cjL>.!jHal (jjs tfLojJa Loj h_jLjSLI! I jut (j-o 
iJ3 _ijjj-iJlI11 a III j^ajLj ijr a 4_j Li^j_ut Laj . I cjIj^ i nil jj-* jujulII ijr a 

L^jjl>-j Sjtiil (JjiJj .t_iLjSL!l I jut ^Ir 3jlc JK uiU ^"1 -i ■ aj i-lIjj (_g jJ! 

,j-a L^lLc cJj -»->- cH^' 3 i.imjJI CjLaLSUI (_£J^I SjUJjlII LJjI mi^LLo 

^ ii i i -ill ^w^J* L£LLit 
1980 (jjU) jLj! 
1984 (jjJjj) 



18 



• Jl>. ^0_U_u 

Lli. u ^- I \ la ■ ' )a dJa-L^J I 

(jl 1.11 tVI liJIjjl ^jLi- 0 C $ (jj^LI! ^SJ«- (jj 
jj_Li.j si Lta-flJI ^1 1 jj-V La (jl£La w -^'a . (_£jLil!! 

j j la 1 1 1 (jr^J 'O^J^W *-3_S>*il ^4^3^ £j ' (j^j-" 
4-<i^a jJLu 4-uLcuj^l CjLaLajjfcV! ^ jSLI! 
w "' a (_gj ui-jj I I i 1 11 i (jLa i_dJj £-aj d 1 u 
SjojJi! Sj_o-^/l S^lil! • Ji£.!jj £L*-<Iuj w 1 a^J 

^_}J J . ^ '1 jj| I ; . U", , „l ^ ; , ,1 11 Sjlc 

LtjlSLaj 4jl3jILo j-^J <LL*jLa ClLal ui3S| 

^^Jj d j . tl "-^-^ cjLal uuSl 

oJLLj. uuJI cjLuLCJ! (jl Ljj^jG 

jl^ Q**t 1 11V Joj^ 4^jjtX1j i4_*ILa p J all ^jlj i flj 

LoJI 

^^- JLJ ^ ^Ll l_Lt3j-*_a (_£Jua i _ r l£. JLaHjLJ 
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(j_aj w AJ-AjJ I J i_ajljJI j^ u -o T j I jj-* 3 Lu £L »- i j3 i ll Mill Lot . (jL£La ^1 ijr II 

Ljj^. ja lL^jJLIj i Lil jJ-jj «LU (jSL!j • aJ-2JI £-<-"j *LU cAloj La^j jl 

^jJI J$ 1 J mi \ jj— (J^il 1 J-A (j_a LcL>. Lul t_djj_) LuLj^ (j_a ij-^- ^-ajj 

.3j>aj<J! 

3jU>.!j fiLj_)Lj w ^ . L^aJ I cLcj-j_u_i 4-^1 i nil (J-ujJLj LuL^ tiJJj (j_a Ltla^^j 
"l^ 5 " JJ^ LS' ' ^-y>^ J^-°>^ L - a ^' 300 ji J-us i_iJl I L*aJl ^Lt ^la 5 « 
■} i"i tl (j-*— i intl ^la 5 1 ^J-^^ ' a ' a «j Cj!j-a ^-j i u 5^£L11 

i4_uajl3 ,_jjL3J (^Loj 4jsl i i a [lc Jjljj jno i"itl (jl Jaill LuSLaJJ 

3Jlj>.j ^jLs !j^£Lfl>J g ^ L^aAJl ijr 3 ^Jj-a CjLj^a-tijjJ <Qj_u *Lfl>j ijILa^aJL^ (jLjJLa 
V ifiLj-Jo-Ua 4 f mi ^^j-CjG i3jL>.1j cLu_o ^5 fi^-L^aJI I J * la 3 * ^^^-11 (J^laJI 

. Sj_uSL!l oLal i nil (_jjj>.VLi jl cjLal i nil (Jj ijj-ajJ! "j^" 

jl (0->o jl .^jj-^ j a < t l (jLSLU <■ ". i . i jt j Jl 

( _ ;r J>. ja-«_cJ! (jLSH! Lai 4_aiaj<_a OJ^^ u"^ ^i^^i- 4 - 1 OJ^i o' ^J^*- 3 

j_iiLaj 4j!jJlII jJLl ^ISLa J-fliJ Cj!j^>J,! (_Luajj (_gjJ! ? Ll^AJ I (_gjLj^/l 
. 4jtj!jj I Jl>- Sj jLj 4j (JIujj^ La ! jl Cj!j^>J,!j ^^jclIIj jSLII jJljj i LaLa-> 

j^>>j (jl JLsJi^! oLa (jjaiLI! »l a tl |jut ^ .^tL Liiiol La lilj 

(j^o-tljj-j jl j 1 a Jlj>.Ij (j-* cJ - ^' UJ ^ J ' " V^3^ ' Cr^" * ' 

(I) . , - 
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ijjgSJI hjCtoll .(jblgji 



3JLa V juk j-ujljj ( I j li i 33 <t-u-«J tj^J I (O^jJI j! 33 1 OX 1 

(j-u SjjjJLI £-<-ujLi Li! <i i n" LlLc 4-Ia.aj JLt£. Ljflj3j Liii LlUsj^I jJj 

4jL3J_La L*-a i_i!j^tlu i4j(jjj*-o Ji-i3Ll£. L^-tlcT (JSi i"i_i L«_Lu VjjjLA jl 
icLSjjlj ^1 i n"l j-j^I (jjSLII LloLoI j_u£L!l ^jSLII a^l Ikll j-^- ^L^j 

CjIjLlLo «LuLjj (_psj^/l (jx. Jlajj (_gj-J! ( _ ;r x-ijLj-aJ! («-JLc ( _ ;r 3 (jVI (j^tii 

. LjJL>. 3-3j|j-«-U 3_aL>. ^1 4i)l 1 11 U 1 U . ^T.'n j_2j i<Lujj^3 

J^j . CjIjLlU! CjIjLlLo LtJ Jl£. £-LjJ j» J-^J J^-^J (j -3 *J^?*^^ i— o-JLjJJ 
^ ^->^ ?e_a (J_£ ^3 Jl>. Li! 1 * ' ^ 1 ' 'I <i ui (j c^j (j t (j£L4-l I j * rt ^->*J 
Oljl aJI J 4_L^jJI CjLljLSLIIj SLpJ! t_iLjj/i I jj'a j 2 L*^JJ ij«JI_j£.J 

ijJjLJli! ^*->> J '*^ 0 ^ i * " CjAS i3jJ*jo ("lO) jLjlo JL>. jj 

t 22 IO = " I OX" 10 Lj>S3 ji^^^l (^a jjlc ol J£ ^ J^-^ IjSL^j 

!!iHj S^J^ *\ 1 11 c c_t£^^ jml ilitl ^ ' ^ Jl>.1j jQ^*-t-I L)^^- 1 L)' (JL^J^l 3-^ 

(jVI (jH^- liJJj ISj i"i i_3jju V j uu II (j^e-i LuSJj SLpJLl Ij^i-lj OJ^-" 

' tJt^tQj 4_u^_Us 4_u_o CjIjLlLs 4_uLij 3_aL_u-o (j-* LuL^l uuSl ^£ 1 ^3 Lit Ja Jl^j 

i Ijl dJUL Ua (The Milky Way) 3J,LJL!I c_ijjl> S^^jII 
(j^cj (_gjJ! j_o~^I! t_^£jSLI! jji (j^. jl ^ 11 0 ."ill (j^. 3j_uSLI! 5Ja 1 1 u U 

(j^LatXIj * ^tl ^j.a 1 jl>. , ^.tl 4jt2jJ1 dJJj ^Jt> Lj^'C i n a (j_a (jjJ^LLa 

SjjLla O^L>. J 'v i" i ; j^Iij ^^J! 

..5-al i, ill <>jLA (^Ic- 
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tfo-CJu (jl (jjj^Atl t_4^cj La ^1 LiJL>.G LuLvj (jSLJj 

icLu^jiill ^ r i ntl jj-a (j-t-i^-a ijr II jCLa_i (jj-^J <(4_Jl>JL1 Cj!j^>JL! «lc^aj?e_a» 

lj-jl_LJ_a t^j 2 * C Mil (^-Aj cLtijJI cllaL^ 3j^?e_a JjJJ ^ 4 - tJ t—dJtjJJ 

(j-o i_£>^9 '*3 I -J Cj!j_>J,! (_£JL>.I i—Sjjlj . I Laj i iuj I 1 1 la a j 

Cj!j_>J.I (jLJu I j jl ui ' a It ** (-;P -Aj (Andromeda) I ju-ajj ju^/l <Lcj_a_x_a 

.jLjjLiij jLi-il ^j^?-^' <j-° lP^-* lSLh'- 3 ^ ' dh 0 lSj^**^' ^ ^!- l _^>^ :>, ^ ' 

(_g (^Ljj-LflJ! (jjjLil! 1- mo. isLu jL>J! ctlaLu^aj Ljj (jl LajJ^J 1 Lu-mJ 

L$-jI !i (jj-A 4 *^ JqJI ^Jls . 4_lLc jj-JLv t ^ jJI ijr j_u^SLll (jr^ 3 j ^ 1 " q * 

4_Uj_Us «Lu_u ^-l^a-ila 4^1 i u a (jr^- cl)^' 1 <Tr 1 JL9j (j^aSLII ^L^-li ^3 

(j-i-!l I_t3j^*_a (jr-^J LjJ SJjLa-a (_fjj>.| 3j^*-a JU>-JJ i«3l-j»» 3j^>J,l 

^j_3tJ . fiLL*_u J^-* (J^ 5jL>.!j 3j-a (Jj_*_a->J £i_La_u 4_uj)jJL>JI L^jj) jjjG 

3JL>. I "...Ail JLsoj LJj_La (j-o sLuo-Us 4_uj/ i_oJl 40 4_aLcuj3 ( _ ;r Lc. (jVI 

^ I r j^iL«JI I ijfj til o^-lj iSjLiill tJjJ-! i_o-uSL!l j£jX\ j^e-j ■ Lsj 2 • ■■ 

^1 LujjJ, SjLlkjJ! (_^>-l J ' a II (jJI Lijl i ii a J-±*-> (jl S-^?^ Luj^ 
.SjLjjijJI iLujijijJI ^IjjJI iaLs- 2 -i I la 1 1 SJLkiU dilj 

La LjJLaj L^jli ^ i"m ^jj-Aj Lu (jy^JI ^ ^*-^l cJ^^-^' ul>J| tiUj 
j| ^ ii a i", i_aVT ui c >l ^jl^" i uJj J-fJ^ (jj^'l ' aJI <l c I 2 fl^ (jri^J 

J t J_J_3 1_LJlJ l_J *i 1 * Ij ^ J^?E_Ll 1 (J-O <-L) |^ UtUC ^-Ltf3 * (J-O «LflJJ_L 1 J_<JJ>JL 1 J t 

j-SLjj -j-u-^-lL ^_lLo L^_Lo (J£^ ijr 9 JL>. jj ij7 lJ 1 <LoJe-tiaJ 1 3_ij)jJiL! 1 Cj Lc j-^^jsJL 1 

«l>»jjlJ j-j>.V1 (j-* Lj-ajl>.I iy^jj!^ «L>.jjj-L1 cj! ^jt^'t 1 ^-^^ * jjr $ ^jLjjjeJJI 
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(2) 

Lo^j>o ^jl l_<^ L^j^IL>o ^^yllJI 3j->JL1 (J£^ S^Lual jJ^LjlJ S^LJal cjI !i 

j-Ll^ ^ * Lea ) <LB L_u_a jj-a ^Hjv 4_uj-a ^_uC (jj-Aj £ 1 -i j-t-oJ 1 < J j 5_jJ 1 ^J^>- 1 

jj>. I (j^ajuj tj-^lnLfl (jSLiHiJ LgaJ ijr ll 1 ^ J^*-t-1 1 .j-^* 1 Lj-^j I CJ LlAj . Cj i^JLo 
JLi ^ jj?e_l!1 lLUj^j . d ^ Us" * a 3j-u^j w ^" fleJJ j-^iaj Cjl_Ua_a^j r^, Ja * 

^_ljuo_lS 4-lSLtTu ^j-iTuj ^j_<u?e_a (J£LHijj «Lcj-*_uJ J_i jj>.V1 h * i 1 1 j tcbtjlj 4j3LjI_i 
3jj_ua_i j—tli-LJ ^ J-^*-t-1 1 »— tic |j . (j-L-JaL^J 1 JLtC Lse-La-u^Q J I 1 se Usl A a 

^j^-l L}-Lu «.1j-$_>J1 0_=*o 4_uj-a CjL>.j_a ( j£Li*uJ 4-uujj 

^j^UI o^^i ,4_jSsL_u>UI CjU->U j? (X-Rays) 4 j ; j ,„tl 4jl^}U 2L2JtLo 

^j^?c_LJ1j j-_<j_»J1 d Us , ,.j" 5 > JuJ-Sj f a ' ga II ^^stillj 4_uj3j ^jLjv ^^jj-^ 
ijr J Lju «. 1 _} J-uiJ 1 J I p. 1 Lea-j «t 1 Sj-du^aJ 1 ^ JptjJ |j CjjJ, 1 j ^ r J Ljuj 3j-<j_»-o p. 1 j-<j_>J 1 

♦ j-o*^/1 (3-*>^ Cr^ 3^ jLialo-Vl 

s_3j-jlj V Aj_»_iJ| OiXJt (J-^ (J-°J . p U." * jSojuz ^j-uLu t-dj^elu 

Cj 1 ijJLujJ 1 L^j 1 j_o* q£. \jtj^j>^3 & Ltia-AJ 1 ^j3 3^_j^_>. ijr A 4_uj_>o 4_a jU. * a (J£j 
V pJ 1 (j-^ 4_bj_»_l, 1 jj-* LiL) gluXuiJ Cj Ls j-lifc-a lJ^^ ij?""^ 4 ^-? * J I 
4-LlLSJ 1 (j-u j-^-tTuJ |j (^J-LLLeaJ 1 fiLa£^ ^ t ^_uju L^_La Jl>. 1 J (J^J < 

, r> La < ) 

. 1 Us" La 4_L>^j-x Sjuo-sdtXI 4_j_i£^£LJ1 Cj Lojia-tJ, 1 J i3l_L>J1 

i 4_U_U_^_tIaJ 1 1 ***' -ftj Us * a 4-1-UlJ 4_J_l£^£^ CJ 1 a J Us * a ^JJ?E_Ll1 (J-O j-uSLIl tilLu 

s_jj-^Vl (j-^LaVl ^ j 3_jjllLv jLijal j 4jjLc. 3^ L-flljIaVl 

.^j_j_»Jlj 5l Us j ^IsLuJI L^Jj-ui-J ?.Lj3jjj 3jL>.j pJljC j^j-LI ijr II 

^ Us , ,. tl ^l_Ll Cj_}Lc1j 4_L^!i ^L_LJ>. CjJJ Us" (jjSsJ (jl (2>^-4-l L^CSJU ijy^J 

1 t^ajtJi p^_u^Ss3j i^jU_jSLI1 p^-uS^j Loj Sp^iSLiij Loj SLlc ^jj ^ u a ^q-a 
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4_uIdj^M Luj^ <2>^ ^-'-'- 0 1 * cjr*-^ 4_jjiL>JI 1 Sli JL> ijr ll (jVI 1 r 1 ( <*>j 

J j 1 ->JI (j_a 4_flJj_a 2 a\l i c A i -r 1*1 CjIj^ (j-a J uo. I i i no i"i lLj j seJ 

(_£jj>.VIj 4JLiAII (j^J • '**"'*■*' M >* J*** ts-*J 4jjjA*J! CjiAjj_>Jlj JJ~- LaJlj 
i_3j^t_Li3 aJJt ^JL>.! d\ui'r> 3_oL>. S^JLi JLjjlj £)l£La jL« p->»J J mi t 

^ ,. ^ ,".t1 l"» se ' """'''^ ' w i o uJl AUa III ^ rt w L>.| J II p i ^?ej 

. £jlj * tJJLa j LflJLq (JSLtiuIiJJ l_A Ji_lL>. j^t- i**< 1J 

3jl_j_»_»J1 o miTLi g I ' ga ^ l 03J^-^ ^^tP*^^ J}^-" 1 -*-^ a J-^ djy^- jj^- 1 ^ 

p_J1 ^jlII dJUj 4jt 1j . c\_4_iL9 s-lji^-t-u ^1 o i ii «L*_«V s- d " ^ * J^-* (jr*-JI 
(j-o (Ji-I J-JI i3jL«j*ILa j I La 3 U 4laLx-a L#l^ tfJUkj i L$j" "* ^ J ^ J ' " " '"'^ 

SjjJej^aJI t_^ljSLII LgJtp- SjjIjJI jllL*J! JLl>-j S-jjLiJI <_^lj£JI ajjt 

{J j 1 1 n i-il Li-A . d j i ii o i~M 1 4_o ^JaJL»U ijr^* ' ^ ' p ' I (J^> (jH-I I L>J 1 

cjLcLajjl ^jlz. 3ji^>.jI! jj^lj^J! (_g j j^jjJ,Li i_sji_)j<i! t_£jSLII JL\t.l 

i>«L>.jl u ta «" j_ jr jJ1 sLiLajJ! i ^.^Ij.tlj cLc JLcalXI Sj_uSLI! ^LjJi^JIj cLajtLJu 
I ni i 4jda-uJ i _ ;J JLcj LuLiI O-uj l-^J- 5 c^J^^ S^3^ I j 4 LjjJiaj 

(jjiJI L^l Ull^l LuiJj Ljt Ul'tl (0JL«JI IjLA (j^J jj U* J jjlj ilxll liiiM-V 

.CjLiLuIs (jj-^J tftJVI (j-o i"i_) LjjJiS a ' I ' I £ L^3j 
^LajJJI tUjljVI »U i ii 4 olaij (^jJI (jLSUI dil j (_p=j^l t-i^j^^ j<iSLi >Lti 
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ijjgSJI h ;->n)l Hjblgji 



jsJUJI dilj iSLa^LJI ^jj-Uj SjijLJ! oLiLiJIj JjLjJ! «.UI i-»1Uj-»«j 

(JLa->JI J-j'j 'ci^ 3 (J-° *— ^ tr^J^' JJ ^ • 3Ll>JLi jji-jj 

Lu^L>.j (jy^ . j-UsLxJI ojs _aJI ( _ ;r 3 I i aj] =Lc jj (j-a JLjj^ 4jSLIj J-^J 
(_g jJI J_p.jJI pJL«JI Jja^M ^lc: (jVI Lu£j£ Jljj V (j-oj-I! J «LcaiJI 

£jl Ju i4_lcIjj £ Lp- 3j)La oJjjso sLuLUiill 3j)LU (jl cLlC <_Sjju 

L$_lC 1 * uuxdj (j£L! . ^1 LaAll 3j-ULj_a 4Ju La^s p-JI ^a£. (j-* JrJ-^^ (-^JLLfl) (j^-i 
4jL_ujj 1 i i u (J^-J 4j£jju(i £jja ^S\jlu La <J^L>. (j-aj LlA £ya \ JLu 

^"i j < 11 jLjUaL) £j_alu Lul p3 . [y\ i i u 11 (j-O^La (J^L>. ljL>. ^j* 

(^Jl jjti ,ill <ua lsLCj (jjsj £>LU}L! t2rA.LjJ.lj dL^j^l (j^LJI ^ 
(j^s Jj^sVl ojJj (jJLll 4-jj mm 11 oLuLSJI (jLa IjtSL&j . Laj^c IsjjII 

jl I j* I a. j ^Lt3 CjIJj ( _ ;r cjLj LtLc La 3j_ui]j LJLs. (j^ ' "~J f^J^?-^' 

. ^Jut-aVI 1 J i --tj ■ 1^ 2 i rt ^jJl (JjaJaJI \jt>jAj-u 
( j-a j-uSLll ^jLjIIi 4jLt!o pj JL9 tj^ (< J * ' ^ B LtLc (_^>j^l (ja^ i_sLl!Lu^1 ^jl 
0a-CJi-J (j-aj (jr-^J .(<UJL2J1 ^Jl^M (jt 3 1 J ^ 4jjLuijVI CjLsLSij^V! 

j_«jl!1 till!} 3 n ir^iLc p la c 1 O^LlU (Jjjs oJLUl (JJ-2JI (J-uLlII (_>iuLj 

n i j"h n^jlj^l d q i ill tj^j (^Lc LlA t4jj^all 4jj JLtSL_u"^l 4JjJ_a iJ ^\ 
(j^s ^LjJI i_3j^>JI (_y-&>j « Llj_i)) i^L«-a ju>.| oLcj jlSj (Eratosthenes) 
C?- 3 lW"J J ' ^ a I (_5-iLj (jL^ (j ii i j" i iij3lj-jl (jl ^xajlj 4_l2j^c.^/1 4jJLaj^/l 
« Lill» J I (Jj^l tj " m" i iijjIj-j! (jl LejJalj JJ-JJ (j^Jj St^j-" l)^ (jt 3 («-IL«JI 

Li£!jJL>.j Li-jj^sj Ij'CI^ (J^-jJI I jut (jL£ jila Laj^cj . Lij^Sj s-^^juj 

l_>"^tl (jJjLtC OO-jljJJ CjLlUsLjj pJLcj Lo-J^aJS IjlSLlJ Ij^LS/j L9j I nlj'^j 

4jjSLa JLa I ' aj| (jL^j « pj^l (j-a jj^ajj! »j i(i-dlaJI pJLc » (jij I ^ jj^ Cr^' 

^ alaJLa (j-a sLLaLal 3jJ>jJL>. ctLaili ( _ ;r 3 V^Ui w 3jj V 4jJ)jju>J! (jLijiailll (jl 
2 I (jjs Sj_l^JoJI (_LxjJ 1 j-^-cJ J^Litu Jjl (jjs 4jjJLa (j^Lc tjl jj-u! t— 1 

Cr^ fS^! (J>^' J-* U? 1 -^' f j ir-ill (j ii a i"ill t_i^Laj! (^jjoj) (jljjjjs. 

j i ^- 2j jijjtl! Sjuicl (J^LLi (jLa jL^lI! i a ■ eil * a (j^s o^^JI ujj-lSj jlj j»L«JI 

(_Jj_J (ji JLjJ_Lc (jj^LajJ jl ^ ill i 'o tn't'i a ( _ ;r 3 LuL^j ^ pj 1 1 'ij UJ i"i 

(j ii a ilill j^j-ajJs geoxaJJ 4_S_LaX. j-u " ■ (^y^ JajK^aJil ^ Lll (^^b n a ilill (JjjLCjljI 
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. LaLaj (jjjljjl <j}>^ 

4 < i ii I ILi (j ii n i"itl jW^' Cr^ ^jLi-uL'JjljVIj J^LtaJtj (j I j ,*.-,** tl d j <i itl 

LtLc (j ii m"i i hjjIj-jI (j^Jj ^'^3^' '-"W 3 " Cr^ <3<3~**^ J- 1 Cr^' lP^-" 1 ^ Cr'i 

Lo (j i i i| l l_^_lt jl joJLkJ! Cjj_lC Cjl_Laj-aj<Jt aJJt ^jiS 43^LaG (jLfl ^LlILlJ 

AJ 5 i 4_L*^>. n * J**( III Jjlj-il JLt£. jj-^^-I^ JJ ' ga3* 1j^£LAj .^JLnJt CjJU-L& 

V}U"> 0 fl Lj V 3_JJj_4jJI jl; i^Stl Ocj^ I j| La LLtC. U^Mj £)| j 4jj^eIj 

21 jjjs 12 i nil) I o . ..A", jjjLlIlj oja_oJI ^yfl j X i .1^1 LUajl 

4_*LkiU lilt ^ j-aVl <Uk: jjfc U La^Li. V}Ua ^^Sjj L^ii < lu^l j . (<jl jjj^- 

4jj J i£> i n^l ijr 3 ^LLb ijr SJLi (jl ' (_LLgaJLl ' dJ^ 4_*_oi2j q "m"" "J^J- 1 ! (JG- 0 

M^jJ-cSL-uVI (jl Laic (j! jjj/! ^ Lgjlj 5Ja^ti!l lii) j Jtiij (jl ^jt^" ■ Vj 
£_a fiLaj JLoJI j ' a rt «t_Lajjj>. j Lille VI ijr 5 JL>. LLlj . (jt ^oj-uI (j-° (JLa_*i*J1 ijr I! 

jjs-VIj Aaj J i*C i n^l ^^yS jjjJLa La-&jL>.| i JLsJj (J^i^J £y*j <J1'* (j1_ujii3 
J j ' 1 . 41LlJ1 ^LLb w 2jj V cLLjjt-a c\_l"a_>J ^a La^_La ^ji ^ypj-Lajlj {j\ ^oj-uI 
jn o i*ii 1 1 £jj 'si i 4-3tIa-uija OuL^ ^aJj Sj-AliaJI ^^Aj ^ji LaLa_i 

j_a^/La (jUjl i uli a (j-l jj .*-»** tl (_yili Vali (jL^ t jlj . LaLaj jjjjTjJt J^J <t* 

4_ijtj-Jt_i (j 1*11 tt d « tilt i-£j^r u i n tilt-o* 4-se.La-uijQ (^pajt (_y3 Ltiajt ^-lsc t^> 
(JJa 43t j Oi^jJt ( _ ;r 3 JL>- jj (jl (j^-aj ' fn*C (jSL!j . (j-Ujj^SJI (j-a j^^c I ^ i u-fl t 
S(jtjjj/i (_ya JjLajs (JJi 4-jju\ i*\ i iiVl ij^Si 

i ii oj^f o' j-* o " 'j" 1 "j^^j^l ' ' ""»» (3^-*-''' jj*vjJI t_iljj>Jt (jl 

jljjl *LlitjVI j! <_jJL*ill jljjl LiK 4jl jjJs liilj (j^s jii^Vt j i LiJL*-a (_>l=jVt 
^ i ' I j*i» (jt «Lj>.jJlJ 1jL>. SjLjju (j ii n i*ii ttj ^ LlaJI (^jj^ala ("/u 
d 1 1 n itLi 4-aj*i3&jq Liljj-J cLc j_l*o (jl ■ < *^ **t1j ^sjVI ^Jj ■ eaJ La JU£. 4jj1 ^**_a 
Ji ^itHI (jr^! J ' ullLjJ • ^ litl-c-a JI^JaLl V^Ui (-J -a j p jrnl i"itl 4j(jIuI ^1 

* Laj Q^Sj q\ t^-^cj (j' J-^'J 4jj j i*C i H^l (j^-J 5^1 "i U (j La ^< 1 la 1 1 ^ ^Ja 

^ u-LgaJllI C^Lt^tJ 1 jt LiLlt (j3-"»-j 1 JJt .(^paj^/t ^tia-m jtjCLat ^J^- CjL>.jJ i n 
^ K i*ii a (jL»JaLj**_u_u La^_iLa j^j-a ^jy^- a i --^t ^t_i (j- 5 ^-*- 4 

iJa-iJe a ^j_a ^ (j-* ^- tJ t^jl ' ^-)L>*j-i ' "J id)L>.jJ i n ^jL_uj 
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ijjgSJI hjCtoll .(jblgji 



i .1 U (j! j i j" i n^jlj-jl i_3jjcj ^-j- 5 360 ^gjl i n U 3j-SLJI 

(j! ^j_uij 4jj J_tSLi_U^1 

^ia^ij£ 40 fsJSjJ! (jlc J i a se j 50 (OjJLi 800 Ljjjji I j!j CiljIajJLl 

. ^ 4j_uojVl Sj^LlI ' ^i-Je rt 
i^^J-u " UJ ( n^jlj-ll Cjljjl (j^J t*^J ' * ^ -9"?'^ 3"^ 1 JLAj 

V ' La-je-l S-lUsjVI 3j£LII ■ La-tae " uujlxj (ji CjIjJ^/I ojjfc SJaL^jj Laj i 

. 4j9 Ju 4_J_U3J^1 Sj^LI! ^J*^>« (j-ujjlj ^J^~» (Jji (j n UJ ( n^jlj-ll 

(jjl lLLjjJLj (jJl . j&JIjlJ! ( _ ;r 3 L3j_o J-J^l 4jj J i'C , uVI <Jlul£j . (_£jjs-J! 

4-i^l i"iC*r i ill Cj^L>.j_i j»Ljji!Li jjJal jUa j-ta3 CjI j ^^Jb (_psj^l (jl 3j3jj«-a 
J^s- j^s-lJ (jl Liaji JjLxj LxjjJ • 4j^j*-a (_p=ljl ^\ L^j^ lj3jj»jj (ji JjL>J 
(J^J>. ^ 2 J U3 ^Jjt^ . ..t (j n UJ I n^jlj-il (j_a 4_u_u 4jj3_*JjI (3^J Sc_*£^£LJ1 

LiU3 I jjilLaj! ja^-il Jjjjjxjj (Necho) jSLu j-i-a^j (j^iljjj (j-o j_ol_i Ll2jjj5 I 

(jia-j_lVI j^e_jJI J-^. Ij-lLc j<u t(j i ulU^fl Lja-pJll oLsoLl LlSj^S^/ (_^j_«iJI 
^Ljjo (_gjJ! ^ i u-j ' O^^J! (_gl CjIjjjj/ vij^ii 4l>.jJI aJJt Caj n~ < nl , U . ..j" 1 1 

.(Ja-jj (_pajVI (j-u 4al i ii tl jJaJjJ 4ioJLr»JI 4_uLiiiII j_j^-Lj^3 4j^j_a djJI 
SjLjlj ^Ljilll (jj)j-aLi_aj (jl *T mi SjL^tJ (JjL>. t(j n UJ t n jjIj^I t-Jsl uij^l JUuj 

"JJl lSJ-" (<i (jji > t i j i i i-i ^ j^lj-a Oul^ 4jj^cj Cj^L>.j 

(jL£ I <iK « ( _ ;r Li I jjiJ I SliUt^j IjjLj/J (jl^iitjJI Ij^JjWjjj/Ls 4jjIjLi sLo-^La 
(jlj 4(J^j>JL1 Ja-jgJl I (^jjS (_p3jjLl1 lLijv JuJl>o (j^jt_iiajj_uj I . LjSL^-a dJJ!i 
(jLSLaj jl j * llj (Jjill 4_^lj_a j-j^- liJJjj iJjiaJI ■ Laa. JLjJitsj I jjtjlaj i uJ joJ 
3j3^im ^^jclII CjLcjjjjjcjs (jl Jj (3^^' (jJJ «Lj-ul111j ^jjaJj! CjLcjjjjaji 
^Lj^JLt-al (jj-A seJLJlj t(Jj j se rt Ja-J-S&jq i la i uJ (^jJS 4_SjJ! (jji^. tilm_u dul^ 
i(_pajVI (^ 4jjLaJI (jjj^JI yJ^III (^ (j^jjjLjij I LaJLl^. (j-l a uuS[ 1 1 
(j ii i j"i i njjlj-jl JLt-iJ ■ »l o i nil ^jjjs <Lul liajlll (j-a-cuJI ( _ ;r l^. (j jijjj Ljjj jl (j^lj 
(j^L>-La (J^3 J-a=-y (<sJ IjLs-l (jSLI (_psjVI 4J^>. JJJJ (jl (jjiLJI jnti (Jj^>- 
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(JJIjLx-lJ! j-aLa Lajjx. Lgjjljj i j m (jL^ Sj-oLH!j 3Ijj>JI a i (j_a jaSLa 
CjI j i^-iLjj-II (j_o I a\l La -I ja_^jLptj Q^lLjjlII j«JL«JI (JL>-j fUbj iQajv^LUj 

(>« (XH ^ O^J^' J^" Cr^' J^-" *— ^ t-> " 'J°i '" >j| <j-°j cAj 
j^e_aJI 4-S-taJLa ^1 <U-mlJlj 4jsjJt (j-a (J^. (jj "I LaiM (jl^J »l LaAll 

LiK ji^LS jj^l J2j ojL£ 4jjjJI ,jSLI . I J-l*. 3r)i';ri<U Ja ■ -j"! I (j-a-uVl 

3j_ALla_JI 0J_& (JjLcj g I La-all 4_jJL>JI LlLSjjlaj p J ' taj rt (2>£- JjljjI 

(Strabo) ^jIj" . (_gj J 'K < ..VI (^IjJLsJI i_<j£ jlsj .(jl^^ 2-xx.jJ.I 
ciiVaL*-a IjjLc (jjjJ! liillji Jj-2j V» : ( _ ;r ij La i^j^IjI! JjVl jj-ill (^-3 

jC-g^LU=ij_Lc. I 3jLa l. . j i .1 _l dJJj (j_a lj_«_La (O-gjl jjlajVI J_03. Ij^tJ (j'jj-*-" 
P» 0 ' aull ijr II jLfllLsVI L i 1 1 1 1 1 IjjLc ^^_tSLI . LaLaj L>.^Lia ^$_al_at ijr Sj j^t_JL3 

i U j -»J,1 £-L^i3l <j-£-j («-! I 4_jJ JLa jJa (j .i i j" ( o^J "U>U Sjjjj 

. . J-LgJI Ljjjj! (j-a 2 jj j i J-seaJI J-^«J (jl ^j^" i ■■ I LuLa i LojLc ^ i ulU^I 
(jLuajl j! Sjlj_>JI 3Jjii«_tl 4itaJJi! ( _ ;r 3 JJ*-JJ (j! LaLaj (J-ajj>J,l (j-aj 

i aj-m " a Ljj'C i .I a (joJLkJ! (j-a *j_>JI Ijla (jLf) IjLa jJsljJI . . ^Lljj'C . u a 

^jt < i 3e 1 J L_LdJaL_La ijr S (j- 1 (jjjLill J J ui j V Lj^'C i n a (j^SLl 

.«jj>.| Lj^^ i ,i a LXLc cLit-a^j 4_jJI j la ' * 
j«J! j^. j li i .ill i Lij^flj (-;r l«Ji njjj-aLij Ijl Jj (JjjLlII 

LJ.Lc I j j (jli? S_LxajVl Sj^LJJ (J^^UI i_al iSi^VI Laj^tcj -lij^^ 

L^_j_at mi**i^1 ^^j-A SjjjJI OijL^J . Ljjj_uJ^jj ^ ' ,j " J ^ ' 0 '"'J 

1 Q^t (_^J-!1 4_jJLLll 4J_lLoJI ^jjij-SJI Cj^L>.jj jjjj^j-a^J^^ j**i i "Jj^ Lh* 

J *C i"i _t ■ t- j jj ~ (jj<j_^ajJ j£LI 4L>.j Jjl c^jL^ .(_p3j^U ( _ ;r aljJL>JI a I uu^VI 

£\$J '"ia» i?Lcj La_i jjjj^j-a^J^ < l^c t 4 ( j_u_Ll1j_o^jIj-jI CjLiI i tuej j-*IuLj_a 

JLl^JIj i Sf* La llj i^LiLlII ^1 (Jjj^sjJI ^1 i_3JL^j i^j-ll ((AjjjJlJI J-LgJl jj^>- 
^LalLaVLi Jj i Laj-^ tfLsoVI ( _ ;r jajjj3^/l « ( _ ;r IaLiJI Si jLx-«j jLajVLi (j-ujj 
Jj* jj.1 4jjJj (j .i ij" t h jjIjjI JLa La^ ji J^j»J,l ^jJlII i Ujt olt «(_gj_>JI 

<_uSLU LJal jjs LjjLaj 4XJJ-5JI Jajlj_>JI J-^JJ ^fl LhjLj (jj^a-LaaJa^ q\£ 
j«_^_j_3 (j-4J (jr-i 3 lSJJ-J jl «LaJ_3JI (jj_Lj5 1 jJL>J I I (j 
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ijjgSJI h i->n)l Hjblgji 



4_L>.j_I! J^Li. p j la i SjLx-J! SLo. JoLoj>J! £_o 4_ujJ<J! J-I4J! jj^>- 

jJL* . LSLiLaVLu/ 4_»_oL>J ~ xse i^all p-ij p"<U LdUla 4jLiI 1 aa. ( _ ;r i 

1 j < u2 £j uu tl j ac 1 jl jCLal (J^_Lsij (_p3j^U jj^Ls-a 1 La j ac rt jJLt-al (J <i *" < ol 

CjIjUs 1 a-uigSLi (jl L&Lx-a J-kj joJj d a uuS[ a (_p3jVI C < ac j 1 a ? 

jl i_al i^i'^Li LcJ Q-se n 1 .1 (_p.II L_l>-^I jjSil ! <jSLJj 3-*jLu3 (j^Lol jl 3jjjl>. 
Lu^j^ j^Lij (jLi LJ <i 1 11" ( 11 (_5-fl> jjljVI (jJaLUI (j's 1 11 

^ ." ^ * I— Lj jjLij j!j . (_£jj>.I pJ! 1 ^ uuS[ 1 * Lu3_aJI j_aL«jj 
jLj_iV| I i cjjij-^JI I .K i« iXHJ •( J - Lc ^ 1 o-* U^Jj o- 1 ^ i>i)^ 

Sjjjjjs-^?! 4-jju\ i*\ i ii^l ( __ t -i3!jJL>.j u 11 m~ i iijjIj-jI 1 . , „j , „ j U ",1 1 |j_aj 

j^LJil J^a 300 j=.Li j_La ^Lc 600 J>Li. 4jjJl^uVI 

4jj£Li)l Sj-aUIl ^ 4£_> mi j II CIjLoKJI sLji i-.^IU'.t ^jJI (jLSHI LjJj^j 
4JjJLfl>i ui a (j^- 4 - 1 ^(^j-ilu p-J ^1 r* I LcaAJI ^^fptJ ^\ tj^l Lujl^ (__All 
jaLil!! (j-a i^jiJIj plLaJLa iSjjj>J,l S-usLs-jJI 3-yjJ.I dJJj (jjs 4j (jj/ 

^jLo^jJI ji^_L>J1 L^>.Vj Q^_ujjuaJ,1 jij_L>JL5 .jj-uLJI \ \ La_iL>. ^j^JSLiaj 

jL^JlJIj jjj j^-u-LaJI 3jL»_lI1j OjJ^" 1 ^ ^**' ' "J^^J cJJ JJ LeaX I 4_l^£LJ1j 

«L_(-ul^>.j i>j^_L>.j <LLuioL>. LaLuj j-u£L1! jj-iSLi-u^/l 4_uj_LI ^ n < nt ^-^j 

Jj LaaJ I 4_ui>.^/! CjLaLaiil! j J 1 11VI jjcjI/J (jjiLjJI 

I 1 J " (jji-Jj- JljJ L2HJ I <_ 1 1 M-v j»LS 4jl JLajj 4j.j"i ii a flju 4ijjtl! 
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£_«^>.j .(_£j^>.^/t (_ij » i"i 1 1 4^JT j»!ji>.!j CjLjJLl^JIj CjLuj/jLill e.\ i nill ^j3-j 
w I C cGJ_j j_a Cj-jJu jJsj . j <lta jU , Jj-i!' I JJ a LaJ £ ^i> c - ^Ijl 

o-o-j-sIj fi j tlj 3_aL2iLtlj SjLallil LlLLc !j^j_o (jjSu (_^SLI 3j_u^ *L>.L<^a 

IjJ& g. j i ii II C-xjLjckJI (_JJl>.I dlJLC ^ • "II jLi/j^ <l uti^ 3jl_Laj (_£jL£jCLtl 

' a se * ' I j I j'j*^ a ^jjk 4jjjLiSLj/yi ^ mJj-jSLII SJ^sudl ,jSL! . pjj-iJI pJUJI 

CjLjjjJII '"'I Lai <^~^V Sjjtil dim njj.1 lLIJj ( _ ;r 3j^>JI j_lijijJLij) L$j (jjrtHI 
JljJ ui II jj^H m£4-(-u (jVI ^Jjjl^ - dVl 4_li£LU (3^ *^ ^ (^i n**tll 

( _ ;r 3 ^JLitjjj/l (_gjJlj ^ ^-uljj i ii ILi i_3j|jj(J.I 4jjSLLI Jjjtla j-Aj J -i j ' I 3jaJaj_JI 
4_La (jj-^-i ^""^JJ t4_j_3j-*_U Cj Lc 3-L«aj a 1 1 L*L>.V jjjjj^ p3 . IjL^Jt-o La 

£Lo.s La (jL^ (jLSLU I jut (jLa dJJj '-Aj^j t5>" LJ^*- 

((Cosmos » ( _ ;r a ( _ 3 jJI QaSLII 3 <iK (jl) 4K QaSLII 4jjSUI »l air <j-uJ-5 J^J . pJUJI 

3_l2jjx. j 3 <iK i jJJ . . 3_u-u_2_>JI j 3j)_iKj^lj 3 j i n'ij.jJL£ 3_L±i>.VI cjLiill 

Ja^Loi-VI ((Chaos » 3 a K o5l c La J £ ui ; .((((jjSLII a I la j » 

o ca j J (jj-Aj • (J-±3 4-tajlLgJt I ^j^aSLJI 3JL>. ^Ixx^ t _^Ii^ mi" 1 1 J 

3 fl-jSjJI 5L2jjJaJI ,j-a 3_utjJI Cj-kjjj sLuiVl JSLI 3jL_aj<JI 3JjLpII 31>L«JI 
jj_a «LcLa^>- CjA a-C l_Litj .(j-itljJI (JS. i'iILi (jjSLII I (jH-" Sj-aLilj 

3iiinl(ill j LaljJLjJI j diiill (die j ' .JaJI j t_j^Vl j ^L^ill i_al uu^l ^ >L«i«JI 
Cjj_AJljlj 3 a I ^ 1 1 j js_L»JI I ui l l_L& . JLl^JIj Li^aJaaaJ I j Cj LlUs LjjJ I J 
L^l^ j«JL«JI (_3jL«ji (_gj uu II I i i ii (~v J-*^ 3-jj J i'C i iiVI 4jjSLa 3jj ^ ,.tl 

. p lv< * jl>> mi i 
^ j-^j j j it LiLLflJI pJLc dJI_i_A (jL£ (j,i ;j"i (ii^jIj-jI (^Jl 3_aLU3VLij 

^j^cJJI 3»l iXl jJ-^J ^J^a-Lll CjLca-«ja_a Jajljji. (_g jdl (Hipparchus) 

(jL£ ^jdl <lSLJlI oJLaj S^jiJ^JI pic jJI (jjjul^ij . L^Jl j 

. clj_ojJL^JI pic ^_^JI ^^y^i-a ^JjijJa JL>. V icLm_t-a 4_LuaLjj 3J| i n a ^£ ^M-?- 1 
«ljj>.| jJls. MjjJI (J^-j-II (Thrace) (j-ujjj (j-a (Dionysius) ' "/'Jj-Sj 

(jj<yLL3jj_LAj . 3jj/J_i^JI plr fjjuJ^Xs] 4Ll3 La 3JLUI 3_<_ulj.S (_Lt3j ^M^JI 



so 



ijjgSJI h i->n)l Hjblgji 



j-£j-a j_a <_<-LSJI (j .1 j lj ^LojJ! jjl cujI ( _^jJjj3_LiiII (Herophilus) 

l_x-<Jlj jjl) (jj^JLl! dll j ta 2 II £j_Iie_a t_gj J K i nVl (jj|_j_ufcj i S l£j_!l 

Jj! jj* ^ jJt (Automata) 3_iajVl i_jL£ cJJj^j-2_jjLitjJI ol£j^>JU j (3 m. uXI 
(j_o (Apollonius) ^j-LjjJjjij . (^Vl q\ i iuVI) Cj^jjijJI Sj^-vl t_sb£ 
^ &j U ^ tt JK t~„\ ' '«.*-..< j| j£ ,*■„] jj| iTjLlUsLjJ! (oJLc (Perga) Lc.j_u 

Cjl_j_lj_tlj CjIjI i ii a J *C L#jl (jVI <_Sjju (jylll CjI-ujc-lU (^-Aj 

aLla-j (jV! J-«-j Lx-« j_uSLII (_5JlSI Lii!jJL>J!j liiiil! jaJLcj 

(j-C 4-ijj_taj (jl I o Ir ii_ajljJI illlaJI jaJx. CjLUsIj^Ij JjjIjJaj 
^jt ijr ll lj-*luj_a J_*_l jJI J-a^1 t4_u_u I 500 3j_a L$J ^a-a_*_a ^^j-^-i (j^SLLJ lj^j-a 

icdlaJlj CjLlUsLjjJI 3J.Lc (Hypatia) LuLujfc ^yJt, 2 aolac 3|>al CjJL>-j aUaa.ll 

j_j_ojJLi ■ t— '"jj LajL^jiijjj/! ^1 jl i4jj jLiSL<j/^/l 4_uSLa ( _ ;r a * jjja j-^^ 

. I j , ,,j , jj^i (jjO 3 ^ * .' 1 " ^-V ^ > U 0 Jut 

1 J_i^sj_aj oJL>JI i^'it La^cj CjLjI 3^0- 42jJL>.j 'Ljjl^j (^'"^J SjLacIj 

2 j \l 21jVI 3 mi^I '< o\] ^Ij^JI CjL^ji ^JLir" i uj Oul^ a I « ta U 3j_u^ 4x.LSj 

.a^jjjai jK^>u 

>lj_<iJ ^_jL>JI ^1 (j^Lj/jj I jjI^j . L^l^ 43LiJj j«JL«JI cjLaLsii j-«^>- 

SjjL^tlll (jj-mll Oul^J . 4j>j>.ljJkl 4jj/Ij jJI i " 1 1 Uj La 3e aj t_jjSLII CjLc jjjja-a 
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U \ r (j-oj-II I a c S(_4^SLII tfjut JSLI vlijo. I jUi Jul I Jaitj 4-ij^SLa i^jj^lII 

j«Jj j^a-c L^j! j 3_ijSLI.! cjj_ajj I cH^' 3-iSL<j/^iSLII 5j I ■ >■-». 1 1 

d a a uJI j-jpj c_di£Lll (j-« 3j3l_u_a ^Ijj>.| t uL>. ijr JI L$jLjjI1js_« (j_« (J_jiJiJ1 (_£j-*-u 

-j a III ijr 3 Jj-uutJI jqJ^I (j_o 4_l9LJ1 ' ^**'*tlj ^ljj>.^1 o JLA tiluLjj . (jj->Jlj 
j<sJL«J i_)Li£ d j'i'C U <_Sjj*j (Jl^il J J 1 1 " (jyi^- (oiju (j^e-i 

O^J^" o' iS~^ (Aristarchus Of Samos) ,jjjjjiLj/ £y» q "J^J 1 ^ 1 "Jj' tdiiJt 

Cll^l i u a (jr^ ^jj*_lJ1 (jlj u o uJI (Jj^>- 1 J^*' rt JJ '"j ( jSLJI JL>. I (^j-A 

I ijlr (jl^ (jSL! i LaLx-i ir-i 0 JLA jj-* L) L9 4 ^ a ^ ^ L " > * O J .'^ 

Lla^Lua (j!j (_£jj>.i 3j~o JjjLa_>JI aJJt < a uuS> * (jy^J 4_u_u ijr aJi g i-fl>j j laj * * (jl 
|j_u J_i£. L_aJl «Lxa (j-*JJ ' "JJ^ t— aJJJLl IjLA 3jL_ois_] Lu-ul < 

. 1_Aj-j_oJlj 3L_uLoj 4_jSLu_u^£LI1 OjI ' ea >i 1 1 aJJb jL?ol d i Ike j ), 1 aj * 

(j£L!j ij<ujl2J! (<sJL«J! 4a^c (^jdl (oi«JI juaj j^. (jV! LjjjUo jl2J 

(j-C LjLoi. jj . .-.".'a isLiicjjLlI! LllSjjla ( _ ;r 3 L$-Oj (j^Lxj V CjIjJlj JJ*-JJ 
^J! ijJLj 3jl »" i ill 4_£)LLs-! dJoL^uaj I ^ If ■ i LSJj I ' a ifu$ (jS«-4-i I ij i^La 

3JL>.jJi.! jJL»j L4I0 JjVI (Berossus) ,j^jjj/^j_u <Uul (^Li (j-diK I j p$ jls 
J^Jal s|_uj/ i_aJl 432 CjjCLal (-5 -fl>J (jLa^IaJI d S-il^JI 4jI JU J-La 

ISj i"i ! jjSjJU (jl ^1 ! 1 11 j . I JL>- j<uJL2 joJL«JI J-«^. (jl «LaJLflJI 1— 
. *Vj_fls jj "' L«j5 j»Ji^l (jjSLII (jl (jVI (j^e-ij J-lk-JI ( _ ;r U3m 

«jLJlII (j^s 3ji» (-;r i^- 1 L-Lj T l-yljj s I LtaAll ( _ ;r 3 U5^-" 4jj/IjJLi Ll^S Jl^J 

( _ ;r 3 3j j (j^c-i l-£ I jlj • «l 1 Ua a ^J^*- 3 (J-° ^ij'j ' S"4^J f-? 0 1^3^" 
(jl (jVI p 1 * jj < ^* H ^IjCLal (j_a <L^>J Ltiajl (Jj^s-i LuLb g I < ea a 1 1 ^L_ujl 
iJu^Lu jLJLo 20 j I 15 J^c-i J-«-«-II (j-° J^ri (J^* I O"^ '-'. l ^' > '^ ( _ ;r 3 Lljj^ 

<_ajju (_gjJI (j^l £u 1 11VI Sj <^JJl->JI tillj J-Lo i_ij 1 11-tt-a (j^sjJI IjLflij 

CjIj^*_o dJLLai (j^j joJ (jjSLII 4jI ju ^j (The Big Bang) j j j'stl jLs^ojVLi 

A ^ Iaj * d ♦ mi a ^JjLj 5j^ Jjj?E-a (Jj .."»tjl 3l_o* jl 1 i^l j^ jl ^ J->»JJ 

jLa_a_iVI Ja^to.1 (jijjlij 5JL>. (j^ JLajjVI (jlj .4]^ f. I 1 a a 1 1 ^L«-i J'v i"itl 
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ijjgSJI h noil .(jblgji 

j! (jJlj .4 jlr 2 AUK SjJaj tLU! ^ JaaJI Lil ^jJ! JlaLlaJ! j SjUJJ 
J£ iJSi pjfcVl 3j_*LlaJI Jlaj LuLa ijj-T (jl£La ^ Lio f. l£j ol_cjl£ Ji>j 

(^LjJLj JjulIIj id_La Ljl_<iu i_gj-JI f 1 -^ £ t-»^- a p S S3l c (ji^- £-23 (j^ 1 -^' 
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4jr»J! ^Lui/VLa ScjJL>-j (jl SLpJI oJLfli i_aJLu» 
ijr _Lj CjLljj-j>. 4_aJJ_o l_Li£^£ ijr 3 

^jVI jj>.j-j l_L»£^^ d>^J * L-*^- 4 - 1 ^J^- 
(jjjl cj! in 1 1 a j ^ j<u SsLpJI t_)Ltc. (^^jj^LI! 

V ^jJ! jjjJ! dilj (^Ic Liajl SLo- jl>-j3 Jjtj 

c_t£^^ ^jL>. 3L_l>J1 <Jjfcj S^jj>.V! t j^^ o i"itl (J^>- 
( _ ;r i 3Ll>J! (ji_Ju L^jLJu jujIUj ! j! 



^1 5j ta-Lt^a L^jV ijjfc j-a JLs. ^1 I j k: 3 ii I" -e-a L$ji ^] i^psj^/l ^Ir 

ojc-JLi 43l j (Jlj i nit (jL^>-j Lut n_jjj>.l (j^Lol 3Ll>JI ^jx. o^g-Jlj 

•o^j uj^ 1 6-*^ 

S^UIj 

<bj JajJI CjLuj^>JI (j-o £j jj^/I ' "'lj uig i a (3^-°' , , >,.tl 
SjLa -S^J-J (jJI j J '"i" CjLuj_>JI oJUfc Sjlj^. . d j'sl i ii^UI CjLij's i ulltl sdalj-ujj 
3jj)j_ua JiJIJ^ 0 Slj^tl jj LaJ tJ3^-i La_ijj l £)\^~ A (jy^ SLldJI 

CjljLJLa I Jlj I SLpJI I mim V JLSj . 4_Lo j-io V lj-ol J I 4_uii>. 4_u j£ 

^3 (_p3j_2JjJ I UUJ (jl Lq_Lu iSjLiltl Sjjca ( _ ;r 3 3ji^>.jJJ i_£>l jSLtl 

3JaxmjJI LgJISLii <j-a ^Jl SLoJI o jufc jj taxi V Jl3 jl i>i-VI l<j uzjli 

^yjz LajJLj ' " * I J I *-ga a. J ''L^^ ^W-** JJ IajJj I mi m jj] ^j^La-i (JjLfLLI (ju9j 

. ^qJI ^jlII i^> ^j""?* (jr^ ' *"j ' ' 

3 j j < i ii tl 5_ajl_uaJ.I i 'I I" j! Jjaljill L£i!j L>Lo.i , jlsj 

^LUj ijjjjjtll •■ flla II (j-O a ~" SLtsclj La «Loj^Lc j^psjVI C- J a jv (jr*-^ 

Ja L> iJ^Vl (jlc- Lpj-^ ^J-I^ 6^ J • L ^-'- s Jr^ 3 u 'JT ' J t| _pl i ..tl 

£ja 4jr Jlii_a ^JSLjIuj (JJ ^- < ^**' ^ '(-^J^ j>J_A ^jl'C i n ijjj^-t^ .cL»_u_lIIj c. i i i h tl 
L^Lqjj O-oLa (_^ltl '"'IjJ i^ajJI (j-a jJLaj-i • I Jj' a LiLiiu Lij^/ Lu£j^ ''Ah 1 

(_3^_i_u Lal_4-i i ^ h"»- ^ jqJLc ^a jj La-u (j^-tl cjLjj_UiJtJI (jLa ^JLnJLij * I jj^w 

sLuij^ LujJ (jLa . L^-Lu L*;l3 4^^Lc ^Ir (jlsj^/l ^Ir SLpJI 

Lul o lr ^J-<1^ jJL^-a tjL^ LdJjJ «l^t_ujj . L^"i mi a Lj^LaJ Ljjlj 4^**( mi a 
Lljv^J^-l-JI ' *° ^ a ljL>.lj Lc^j ^j^j-ojJlJ iljL>. ^Jl^jz (^uo^^J^-LjJI 

I Jut • SLpJI w i "j a 1 1 J_o-jj 1 1 JL>-lj Lc jj^a jjs i(SLl>JI joi^.) 

I j . U Sj j^jJI <— l Lai i ii U dJJj JLp~ jJI ■ " 1 J i a 1 1 (Jj>^-tlj ' ajj-iiaJI (j^aJLtl 

cjI j 4-j_ijiiLtl cjIj_»^5^/I (j-o j^>-^ Lc S^j-i 1 1 ii 1 1 <_aVT ( _ ;r a * 
^LiiVl tuljLJI 3K uJll j .3 o-r hmU j jJaLnJLl j jjLUI j .SjjLtJI (jUJVl 

sl^ji 
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feujgSJI 6,n.i.i jjJI (^3 ^>lg Ojja 



(_gljj_al i ii II 4-S-aJ q < nVI p j c j II (j^5 d o < nl 

^Jt m£j^1s ljj_o^/ 1 j^jjlII ^jt iJT £,Ju (^uLa l)^ . «« i _ ;r ^oL>*JI » 

Lr^ 'jjl'j-''- 5 Cr^ ^ 1 J 'j.' =L*jj/L>JI 4jjjejJI 4^jjtll C^jlSj j<u .(^Ij^JI 4-i>. 

j^Ulj-La^l jjKj . I 185 ^Lc (j^s (Jjjj') pl i "j't 24 ^ SluLiLJI jj^>JI j^tj 

i3jjl_La • gjLLa Tj 1 1 JJLC Jjsl (J^jSLjL^JI (jl^ ilj A ... II ,_JJL>.J (Ji_a d ""^ ' 

j^tjJI 3j_u£ jljLcLlJ pfl i .iii'll Q^>-LlII '(O-g-i-o JLjJl«JI JUa jJiS 

( _ ;r A j_<j/Jj ^1 4jI j^JoIj-la'^I Sjl>- (Nii) a J j . nil CjjjJs . I ^j3j^.j 

J'C miIL ( _ ;7 £!jL^JI 'Ljtjjjj Jjlj Lij^ CjJLs* Loj . aajl (Jj3 (j-a L&JLliL>.j 

:^LUI 

(jL^ »j jt^ " (j^-'j itiJI j-jl *j 1** (j-a 4-tjLjJI ^Jj JLS j^Jalj^a^/l 
jju^a 4jL£ L$-«-o I Jj <L>-j jj ' . tlSJI ^1 Lyj^S • '-^^ <j-° J - ^' <j-*- ,5^ 
5j k> * 'J 4<Ll(l£ (jt^- (j^^^ -1 fjjjiaJI £^ * mi {j\ Li^ i^JjLLo ^1 * Mil 

(^jI -"(jr- 1 " S J j i ii II (J I— <-u 1 a j (j 1 c i." i i i iij (j-LaJlj 3L>-LiiLi £ LjJ-o 

««S iJ7 3jL>. Ll tJ? -LuJL>.l**( i ii 
Jdj £-j_oJ_!l Oul^ ' J J* 1 "* ^ (jLlal<jJI ^1 Sjj i nil ijJLA CjjI jGjj/I 

ilj . (jj-UI 'LiJJ Cr^ (J 1 -* '■" 'II (Jj^iaJI tfj « i*i sLi^.1 Jua 4jjj/Ijj i I g-p L>.J (jr^ 
0'* "j J * ' Q ^ 1>L £* >L £ Jl>.1 lLLuj i<U^. SjjjJI Cj^I^ (jt^- £ Lcj-aJ CjjL^jl 

<L)V ^bj-II djl q K Jj a j I (jj mi tl (^Jl Vj! jl JGjj/I j imJjjs-VLi ( >Oi : L4jJI 

a^\_u£,) (Nembutsu) j . u3j i q i tl CjLjJ^ jj£LJ t^-ij-iJI (_,JI pu i(lse) (jjijVI 

CjI <iKtl C^SIaJ (jl Laj iSjJL I g-LC lj' jjl-Klj^)) Sjj i nil «GjL>. I . (I jjj I JLus^U 

.^l^oVl 

Cjj-l>. Ij S ij-ol 43 mJ jjj/ jJj pjj . sli^ < n \ t JiaJLI (^^jL^JI (JjJa ■ j " ' 

I r q i n^fl mJjLjj^j ^1 mJjj>.VI jjU.tlj j^u , imII tf jLA 

. 4_jj^_Li lj-j_a^/ 1 4_<j^L_>JLI j/^^t-i (jy^>* *^>-*-^ tjl^ 1 -^-* Cy* 
iJ? 3l ^111 »1 mi ill jj- 0 (1>^J UL9t^' j ^-^ w al3> I 
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JJt j<uj . 4^jjlU aJJt ^j^ju Jjjjjo CjlX-llgA ii 'I a i ntl t_g aj 

' UaII (_>* ^l-ioj-u * tjj^M^H C*^ -1 ^"^ -}Ld3*l ^Jt jj-ljj! i-ill a < (_g.il J to 

(jjiLJ! (JJij iIjjI-jjI-S S^jjla oJj (j^-H CjljLs-^l 4-lLll^-i (jjJL&Liij 

. (J jdlj «Lx_ij^J!j ^ jJI 4jJlj j^tJI s. La ^1 I'm t* ^< i n" 

. (.-il'ij»UI , „) cjLjLLsj_<j/ J'C uij (jSLIj ijjVI (_^>- 3-uLjLJI jj-?^' J^-H £^ o- 3 

(Jl *C i"ilj 1 I J 3 " (jr^ c *^i> c ' ^La^Lc 1^4 1 J CjLiLLij_<j/ i-ilLcjt JLs-jjj 

CjLjLLsj-tuJI £JL& (J^Jj "^J • ^Ij^oL^JI «L>.J 4^Jj-a j-lC (JSLiliJ l4 i mm (_piaJL]J 
^jb ^ ^LySSLII l±j| J^Vl (Jj^jJ Laljj3.l J^tjJ! ->L«3 (Jj ■"' uWol I jl 

» )jl_>Jtl «L>.j j A -> . jjl ' t4_aLLa_a d IS ui a d ' a all j-jpJ 

(jl i_)lj_>JI (jl JJ_iJ S(_)LI3j_<jlJI p i .i-v (jJajj (_gjJI (^I^JI £jJ-!l 
^jjjJ! tj I r Sjij^oJil ^jLa-LJI olSqjl j<u dllj I^LlS <jjj-JI (jjjLlII 

■ UjU-^-tl j_uSLII 1(jjjI_l!I (jl_Ju L^jLJu iCjIjUaj-tJI _a-> (jSLIj . 4jIj^JLj 

I (^JljjlJI i_3^L<j/^/I (j^-J 2 a \ i ■ 1 1 1 j jU, jUI ( _p 3 j_iilj . 3 ri 1" -»J, I 4jjijjJi,I 
4jjJLl»j jlj i(jLUj_<jJI IjLA JlLa J^l (jj '-^ a jj 1 u i-dl <i ( nVl j^l j 1^1 (jL^ Ijjl 

1— 3j 1 11 q 1 La ^jLcojI <L>- !>L_JL9 ^jIj I g-u j^^l jjl liicj J I jl Lai . J flJ 1 ■■ 1 '1 1 1 ui 
Sj-us CjLiLUj 1 nil (jL^ IjlSLtj . 1 'II 1 11 1 jljij_uj/ ^LlILjj ij^ejJI ^1 lLLjJLjjlj 
*l jjj/ (JL_j>.^/l (_yJLu J-aj 3ji^>.jJLl ^jLilII ( _ T 3 j i ilx a j^LCj 

cjI j cjLjLLsj i ii II dJ_LJ (jLa ii-ill n i n^fl (_g^l j i^-> jl cjLiLLij_ta]l j^iicj Lo^ls 

i LaI ^.ui (j-a j^l d 1 1 n m Cj jj-a Cltr»o ^Ij^aLcoJI «L>.j i mi" (^^Jl £ jLa-JI 
jl i(jLuul 4j>.j J-a-so 4j>.j d i ulS CjLiLLsj_<j/ tiJLuk Jjlj ^oJ i—sLLall 4jL#j ( _ T 3j 
(jjjj-iloJl ^Ij^aLcoJI «L>.J (^La-so CjLjLLsj-iji CJJL>.J i (jr J ^- 1 ^- 1 cl)!"-*-"- 3 ! 
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. (_gljjjsLjJ! Cj Li Uaj_<j/ (j-o l-^>- J-f^ -SJlC i-ilLc-A ~ j ■ aj <_aLtall 4jL$j (jt^J 

cjLjLiII! dJJj j-ax. ljjLo.1 j j 1 1 (jSLIj . cjLjLLsj_<jJ! (_Lia (j_a lS^^ jj^ 

<_aVT J^Li. Cj j_a-i (jl t^-^-J ' ' 1 l"j 'Q~' J*" o' S^?^ Cr*^' oLjl _oj->JIj 

4a^aJl_a 4_jJj-La ^jj>.1j (J-3^>> CjLj1^a-L3tt_] 4jajilaJ1 J-La ^j^gjaL^-a {jse-lj . r i ntl 
La ^^a <JluL£ J-Aj (j-aa 4_Ll«js <J*j|jlj i aa»J jL*jI/lj 4^1 

■j^jljJi,! taL^I Jai SLo- LiJtjJ i.-^il-r". ..I (<u n_gj!j^JI ^ Sj^s. o^-*-^ 

1 r* r ^jJI . LaLa_i ' * s-^yjui ijr Jt 4JLjJL>J1j ' w axil » )I^_>JI 

ij^-1.5 jJLi 41^ i_aVI 3 j_,ic. Jja J^-jj o^d 

CjLi^a-pJ! aJJt (_>^-»J (jl I air CjLiLiiJIj CjL)I^jj>JI £JL& ^J - - 5 LajLLcj 
sLlLui ur i£- I 'J ' " J-ia i4_lL^. CjlX-llg] Lax. LiLo*! I JL>- ^ a b 3e a a_Lu O-iLi 
(_j-i-!l (_^lj_>JI i 'II a < 4_L<_«_a ^1 (_j-Lc j-J^jjJ! 3jJ|j_l"3 Ljjl^lj i jJI jj 
. jJt ^Lll ^ 2 j I La aVl I j SI I ^Ic: Liiax: (jJLltLij i4joi:jji LikLij^k:! 

ji2a i^Llc^I 4jLa^. ^ LjjicLuij i_J^ t*J}Lia! ^ Ll? LajLLta I 
^Lajj&Vt (^ya clSjLu/ 4_utaji L&jJ-Jj it_i^l£>-!l <j-a d "j "^r!^- 3 3J^Ljj> LLlSjj! 
«Lila! tjLa liJJji^j . ( _ ;r cLa^>JI i j • all ( _ ;r a L^la 3 'I • a V I (jSLajj i^-lLj-SJLi 
i_ijL>JI (jJI (jjLlI! 5l»-L>J <t=nj"ij «L>- oLil^jjJI ^ j_uSLI! jjjJI 

3l_j^>. jljJLal ^ I c Ci.L»j>. Jt2a i4j^jLi. L^la sl^axaJlj iSjjd! Lai .(j^>J!j 

ijiuL^ La^s jJLlI 5_o.LiJI (j-a SjLjla ji^lj i Lai jLa t_4jJal '(.Lcj. i-aVT Sj ."i.r 
(jjj j_jLSLjj ij\ \-$*ja (jSLaj V <l>.j jJ jiia ij^al ^Jl (^aj i^LlJI ( _ ;r a 

.^jLt-uj^/l ^Ji.jG 

ic_JSLIIj t l _y^j[^2\ oLjLIaj_<jJLi I L^j i (jr cLil3-i aVl «LSHiVI jjt^>. q\ 

i hIIj d j a i <i"»J1 CjI a mil ^ jjjSJI tJL5^ J - ^ tSjJ-JI jjjj^jj-CJ i3j-a_Jlj 

t_iLijj/^ ' d_3 * T '**'_* (j-uLttl ^L»a jJI jjj (j-d^ 1 Ljjjjjs cjLjI ^jj>JIj cjLJLtiil 



J9 



jjI£[1jj p3 t L^_La jj>.VI ^j^* Jl j3l5\3 (jj ».a mii Vj i L#£,l j-i 1 i j"^" t^"! mi 

SjjLj MyJ^S-^l ^ J I J La_C-U 'Sj^Ll Sjj^ljlia ^ J I J Si SHUl ^IjJ^/l 

cjLjLlJJ! ,j_a 3j_jJlj>. £jj-jl jljJjj (j I c (^jjjLS (jjjLlII (jL£ I jl (jSUj 

( _ ;r lJI 3j_jj>.VI 4_lLsjlI! oJLA I i aj| (Jj(-fl3 (jl d * il J^^*i * I »otjl jj->JIj 
^_l*s1j J-ai ijj-AjJI j-a£. (JJ-AjJ>- (J*^ ui \ Cjj-jjlj Jl9 3Ll>JI (jj^ Lat 

cjLjLjJJIj 3_jj_jJ! cjLjIj_<_>JI ( _ ;r a (j^e-> Ltl i» i <r-> ^_^\ cjlj_iii!l ( _ ;r a LaLa-i 
Lajl>>j 4 __ r UJ I JjVjJ! • (ji^. j uuJI jjj*j (j-o *jj'^ a cjljia J^^Li- 

or V JSLJuj LujLaj 3j_o-VI tfjut (Jj- i n'q i(Fossil)j_jaLs.VI ^ 
. LxlS (jVI O-flja.) Lg-cSLJ 1 I JL>- 3j_u£ jl JlcLi La 3jjj3 lJ £ CjJL>.j CjLajiica 

(j-o i."' i*r-ij-Sjl (_^jJI £ ^-=*<-!' cjLuLCJIj cjLjLiI)! ^! jj? jjlc (jLa I ^j ^ cj 

j_& (_j-2-J La jjij . (jVI L^la cr^i J-i^-? J-^' J-* Jd>^' '-^^ij^ J^*" 

. I AjjU'.t 3j_o.^/| ji 2 A\ j ;tl ^jLa-JI 

i_uj^/La . 3j_u^ S.cj.^ jgJ I «l«j>.Ll)I 4_u!jjJ! cjlj_iii!l ojjls-j 

(jl_j_&j_J! (J-J-3 (j_o tfj-j-ljj u i ii j-II (jjj-aJI 3-jlj_i (_j-^>- (j^^? pJ 

n 'I a i ii II (j_o Lcl j_ll (jj 's" t ii 3j_jJ_>J! ^jLa-tJI (jl I jjjo (jj jJI (j-l j i ii J-aJI 

p -j SJi II j»Lj| a » j ( _ T j3 I glSl j»j_>J,I ^j^till (jjs Ltjl t ill (jSlxj ^LlILij 

jJUj Mill £>J>" J_) pJ L<5_Lu 'j (j_u_aL>JI Qj-ill dJL>.J ^JJ^^J « i ii tl 

^La j«j>.V (jl^jO- llLUI Lai .j ifug ^jj/Ll)I Qj-ill VI ^j's i ntl 
^IU" t ..I 3_l,j, i_aVT Sj^iu^. (jjs Jjal i,jij>.jGJI (_,-Ij^l (_L^tj_t.! ^ Jljj 
^Ij_c.jJj^ (jjs Jjai (jjs jo-iiJI ^ i ii-v ^Uij (_gjJI i— i^itl (jjj S^Ljj jju>-jGJI 

i. i j I -»JI p -r ~w SjLjj cA laj . ..I La^ i Lalj^, jJb^ jl Q '^'^ (jr^ J^»lj 

CjI^**i a"i i i nil (j_a CjLxa ga * £yz fiLcl-uajJI jj^ii. 3jL>.lj Sj-Sj cLtiaAj jJI 

(jf iia '^Vl - I ^~ jVI c^l , „l | jjj . i_uiSLa j^ILj/ Qajla ^1] S-mSUI 

(jl L-t-Sfc-j ljl_a-3 ' *j j ' ea a 4_j_Laj 3j-Ha (^y^ 4_u_a_ujJI CjIj-ujuJI i>J_A (j^jt-i 
S(> i i ii tl i2jljLj_La J>Ls- sLLtC jClal MjjJI Lr Jua!ai\ >L2liVI sLLlS ^jl^" ■ uJ 
j_A jj La-j tl fl . (_,^>- jJ JfJI p-JLuJI ( _ ;r 3 ^jJuJIj (JLaj>JI I JJt jjk t_)l jj»JIj 

. 4jjlis_i jj^?e_a (jjijjj 4 4_iLjJL>- 
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i_La_ujJLl p-ilajtJl (—3 1 mm^VI ijr 3 LiJtj lis g ^ 5j )l jjt^"tl 4_jSLulSLLa (jj^ (J_La_tj 
j-Ui . (Alfred Russel Wallace) <_>uVlj Jj-uIj Jjj^JIj ijjjjjl j jJjLiij ^ a . lib 
CjLi! JJ-><-!l (jlj 'Sj-a-i-aj ^ j i a> 4jL-LjiaJI (jl (jLtLtJI (j! jut Jl£i njjji j-^' 
i » I S-jJ I ( _ ;r i I j * a j < n n_i (jl (jSLa-i La_a j-J^SLi j-j^I J>!jLcLi J-lj3 CjLjLiJJIj 
2_a s }La >i^i ir^lLi (jj£j (^l!! £j jjVl dJJj w 2; S 41lJ! (jLa i^bJLij 

SLjti lijJLso Cj!jJJ(-iJI liJJj 4j^jiaj(J! CjVj^tlll (jla IjiSL&j itLaail 

w S li I " ^JLlJLs jj Laj 1 1 ^L>JI 3j)LU ^jlSj (^-^j . j-^lj j-°l (j-* i43ljjJI ( _ ;r a 

lIjIj-JLlI! (j-a 31mim (^Jl (jPjJJ i^LljJI (j 1 ,i-^J (jjJI 3ljl?ll CjV^elll i-dJj 
. ^ ^ JLiJL>. £j-iJ (J-t^sV! (jj^-i i J L> *^ tjT^l L$5rP* (J^ (j-* ^lulajJI 

(^^a-JJ-JLJ 1 C Ja-S-^ (J_a_*_l . ^LjL3 J-Ujujl JjJlJtJ V (jL_u_l^M (jl )) 

d * I . ^ 'S^- 1 ^^* <>Lp* JojJ^-uil JLajLLa j-lC (J*C ui \ ^jj tiaj II Cjl_ijL£L!1 

cjIj_JuJI ^vLta w * j (jl 1 "j (jLuij'^l (jSLlj . j_uJLlll 1. 1 1 1 n~j p j t?> r. 1 1 

sLajjJaJLi Cj!j_l*_UI aJJt J- 0 ^? o^^^J ! ^ L^ajJij 4 _ =r ILl I 

' d ".""J j' 1 1 a " '-. 1 1 ouLiJul « cjLjI j-pJ! ' tuSj I jiSLtj . I j "*j_* 

jl (jl j_j_>JI w I c i_Lbl_fl_>Jl_i (^JJ * jl uLila^e-a (JSLjoj dJJj) (JjtAj Jl9j 

Vj . ,.£jJJI j^ljJu jLuu 3j£La i^g! (jjj) c^jJI dilj) ^ «U SjoLa jii^Vl oLill 

V (ji^>.Ji_Lll 4_iJI ClAac (jt^' «(_JJ)Lj1I (jU^*J J-^'j <- 1 j 1 11 (_gl Jp-jJ 
(jlj . . . jiLagJI (jlr 3j julll (j^ j-j^I J-jJI jll J) JjlS . . . "LtjxIaJI lJ £ I Ltajl Jjwij 
J_Ua^l 1 fT K~ (_gl jl ijj^ai jl J-4£. (^1 1 La (jjl^ (^ ijjjs J^l 

CjJs (jlj-ill cUo^ 41l>.jJ) CaAj-lIs I 0 j rt ^j>.j-j L^aa-u . cLL^j_>JLI 4_i_}LU L_3^)JiiJI 

.(^i-Vl CuLolSLII SL-u^mi 
^jljJLlj 1 JJ tall I SjjJij (j^. I_<j/Laj>. j_i^^/l j^IjlLI ^^luiSLa .-A .Cj c_<-i£ 
51 se ^ 1 ".A d , ^ j Clul^ (JjjVIjj (j^JU^ di 1 jj mi i a (jl : L^J ^ ilitl 

«.lj_<j/j p j j j-tl JjUI s >-2j>i= ju5 (j^ (_gj-J! (jl 1 gjVI diljJ ( j ; j>L-!l 

CLu£j . . ^-j-=e call oLjoVI j j 1 11J 4_iL«j>. ijjjtij pJ ^ I 4jj_La ^1 <Gj)LS 

(_J JLa ( _ ;r 3» ^1 jj^I (Jj^5 I ( _ ;r 3 4 j 1 "J^J-II 5j S[ a II (ji^- (3*^ Ci«llal LaJ-1^. Cjj^La 
(jLaj (jl (_P=jJLal Lj|j«!J_Lj3 ,j_a j-a^/l I J-S-Si V (jJ-Ll^. j-Jt (jjLlC- 
4 J)jj>*jJI (Jjk I (j_a ^J ' a H (jy^ j-uJtll I ^jLa^tS . . 43 1 J) uj| I ^oJIj3 (j^j jj_ajj j^ 
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|jL>J (j-SLIj S<_aL£ J'C i"m 3j5jjj_a Oul^ i4_ufclj_JI Jaj|j_<iJI £-a i—ijSilJI 

jiL>. 1 1 j j ' a j-i^/l 4 K i~i a i_Aa ^1 ^jjjJaJ! q\ jj * ^"j p-I LLa 

«a_a-lljJI L>.ljlj (jjjVtjj OiJj'- 5 
(^j-SLa ' a_ui^ (_j_3 j^>.LjJL> i(jjJlj_j ijjjjLJ! (j-a JljJijlI! ^Juua jJL! 

(jJI t_jL^cV! ,jjs jjiSj ! jj-Laj Lol jl>.I (jl^ (iL2jjV! j jjk-,tl 

IjljJ 1 1 <j li "ll Ujj CjLjj i?\ i tl <j-<_] j»3^-^' Cr'l-S 'lP^J^' ^'^P^' 

3jL>.lj 4 jl^w (j_a cLiIJ_a 4jj_Ua£. Ja uuli3 "p 1^^* VI p i i a 1 1 1) -io^J (jr^ cJri^~^ 

V OJLA i_*jj>JI CjLcLcu (jLa dJJi £-aj "t'tP' ScLlu J3.JI (j-a J-±^~? ' I (^-A 
LljIjj 1 4-ILi-La I J^>.lj— a jj t^"" j( ' (_gj (J*** i"i ) L^jI j c_t_j^j3 ^iLaj i ■■" 
jl J-j>-VI jj^a i Ij-aX. jj^VI oLcLcJI (j-a (_p=lj^VI J n < ,i (^Ic La>LLajl 

V <jf lj_ij .cjLcLjj/ j_jLj^5 ^Ll*_j i .itl j_u^> (jLa I jSL&j i^LVIj 

Lj_jL_S_Lj Cj LLjj-_>J I j CjljjJI ^ a ^ jj (jl 1 j"l^ 1 1 j^ (j^-a_i 4jjjj-La (_£l JL>.jj 
La jljJC. (jlr iS-^jJI i ^.lUjtl I JL>- jJL«Ji.l ^a-tll (j-a '"'IjJ i^ac (j 1 t 

Jl9 iJ? j>. s-^y-Zu (J^ I rt j o c J . ( _^aj^l JjlaLLa (j_a d 5 La * rt (J^ Cjji^t-i 

^«^Lij j_al jjfc 'J-^^ (j-^l ij^^'- 1 ^ L)' O^-^f * 'tP^t 1 ^ Laaj-Laa. p a 

4_j^c_jjLj Cj^Lx_<j/ i^J-<-u p-#-JjJ (jSu pJ (jjj-II LjjljL>.| 'LSjJl. La £_a LaLaj 
4ijjLi CjIuj Jlij C^jI^ 2jj i a£ (jl sLLjLoJI Sj£Li!l (jlj SLpJI SjjJL»js 
, d .j ,Utl jjii. Lalllj 4 j a iti^fl | yA±u O-fljJal i« p Lac VI p i i a 1 1 )) (J^lS (j-a 
jy> L^J S I «" a (Jlj-i ^ 5jj uu II CjLuLCJI ^1 I ■ aj? Sj_u^ dja it I CAac Ij 
La j o c ^L^-ilj t^j i"i aj ' w * ^ f-La j-u-u^u j p o < a \ I » ^jl . ^jVI 
(jjiVljj dhijj'- 5 ((jl * " 'V I (j ii j tj (jLSHI j_A Lut pJLtll) ( _ ; ^jJo-l ; JI 

dJLutLj ij^j Lax. sLuLcojJj LfljajIiJ J-23 V (_Jjj>.| cLSjjJa J^>-j3 4j| Ij^Lil 
w ^ j • ■ j " * se * t^iJ-II w * I j ^ ^ ^LaHjVI ^Jh LaljJI jii^t 4_ajJ_a L^J j^ 

. jjjtjdl jjs (jix J-*^' ^^tP^' 
j»Ij_C:I 5_jIJl-i 3 j a U tl CLs[ j K tl (_£J^.I LJLL Oii La J_Lc j 

j_Aj ij_Ij_a j_iie_a ^^,.3 J-acI (jl JijJI ^lXcLljj iCj! m i u a -sJI 

. i eac CjVjjo i- < j i n_i ^1 » i"iVI (jl i ^ .^."Cl jjl^ SjIjjJI pic (j-loLi aalla. I 
(_j I r VLLa i>j I j " r Li ^ *C jl-^JI (jLLj_<j/ ^1 (_gjJiu i"nit (jjs Jjl 
i.'il nf Jiia 4jIjjJI plr (j^s ^ aUII i_jL>JI pi«3l i_y^ij w ** I tla i oVI «.LajjVI 
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Drosophila) j* . 11LL ^j^Lus ^Ltajjjj j<u-uLi 3-3cijj<AI ^j^- 3 cr^ * J - C - 
3>Lj" cr*J '(-ij-u/VI ^ i n->JI cj! j ^jlJI 3JLi/Lc (_;jl]l) (Melano Gaster 

( _ ;r 3 CjLiLi jJI ijJLA JaAseJ L£ . (jLjj_u£ (jl_t-j£.j hjL>.Ll>. 4J I JL>- (OX.Lj 
. ^ ^CjIjjLs. CjL3j_jJI jjj^tjjj iCjLsj-j 4_l^3->J, I ( _ ) 13j_liJI ~ j • aj 

.SlaK 4jj_«j cjLLo ^1 cj!jjL>JI J^sjjj 
L*jjjiis3 iij^>- (Drosophila) ^LtSjijjjjJI CjLLo <j-a L\jjl>. ojJj 4x.jJiJ*-a 

4_c j * ' aa a SLLj-oj L3X.I ( fllUsc a < * » i"i a C^J^J . j-uj^M ^j_a (JjJJLi 
^j-SLi jQ-Ij Lal_a_i ' a Lj rt tJL)-^- 1 A s . <J-aj>JI ^ « mi (j-* 

ijjjjLUajiaJI (ji_LL«J! Lis (jjjIj-o^J! (j^-y*-!^ Sjl>.!j <i riir-i i_s^Lo-VI 

j^s-T I ' j i^i j-a^l (jl^ .SjjLlJI 4jj3jJI I >jtAJb SLLaJtXI S-jjSjJI jl 

^jjJaj j^jj (j-Lc JL5J.I q\ C ^ y- I i ^m lj . LjjLLiLvo ,3-a J>Ui (_>^i>" 6-° 

1 1 cLrtJj-a jj^C^ c Lj-»-'-£3 fiL$_^_a Cu L£^j i t?^_j_^_^ i ^LjlS Cj JL>. JL3 

.4J 

CjJl>.j (jt-"' ^J^ 5 " H O^J^" Cr^ *— LH*^ tj^-^' \jJt •'l-J 

: < _ JT JLlJ1 JIJj^J! 4_iSLI ...jJjjs J-^jl o' ' 1 '■*' 1 "^J 'j*^ ' "II (j-uJJ 

S (Diptera) Ij_lLujJI <Ujii3 Lx_« (Lepidoptera) Ij-jjjj ^-i^rA" A 1 J-^" 
(jl 4-j-Lc I_lS_3 .dJJj_j w I c ljl_a (0-^1 joJj ijjjj/^l (j^ 1 I ' " £ '-d ; *-J 
(j— a Jal j i ii I j 1 SSj— j— i-^ ^ se * 3»f I J 1 J—A)) '■ ^LjL9 j-o^I ^-^3 

. sLa}l£ ( _ ;r l£. 4ialjJ,l I j£j-a i nVI ^1 ^^Ij-i CjLajLaoS^pLjjJI 
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dJLLj . *L9j— i p i h**m1j 4_*_uij (3^5-^ -iJ-^-j^-LI ^ ■ . ^ 1 1 jjlll jj j_a ^J* Mit 

^Ljijjjij jd! t_)Lij £-0 1 cjLi/!j_iI! (j-a £jj <jJI_L& jl£ . 4-ajjJa ^ 

«LcSLJj i4j *U SJa^Lc Vj jLaiJI t_iLo d j uu ,jSLj joJj . SjjljjJI plr jjLita 
(jiibj fl-J I (j *"' I j/ a cH^' 4-Lajelll 'j*** i ntl (j-uJ-i "^Lh? 

jLa-jJt * )LiJ jj_a J-^* I LUaaJ ijJlilXI (J-u-m ^jl^. ' ' Aj-Lgaj ^^y^-I <■ m!-»J1 c \-t : J-^ 

' a uig£] i^^LLJLj jjjUl p « La 1 t j*C i nil ^ 3 ' '"'JJ.' U ^*.' 

4j^uj cGli jji jl^ 4jt-LiLaJI (^yi J^-^ ' ^J^" 1 (jr^ *— ■ LH^ ' l>f^ Vjjo 

w *j -1^ g 1 Sj ilj j;*^ <Jjj?tlJ 
3j_u£JI jl JLc^M dJJj j j i a a Cj jALs . (j-ajJIj CjjAI La-& jj Laj 1 1 (_£j-<-u (jl 
(j_ajJ1j ' ' La j >■ 1 1 ■ La i ojJI £_a ^\ i"i \ ' (jH-^ ^W-* 1 -^ tj^ uA (j-a 1 Jl>. 

^1 3 jji ^tl cljVjjelJI <j^ JLaVl 2_LjlaJ| 3li,itmtl dUl] fjMJ! C^SjJI jjfc 

Cjlj ^jl_«_Ll! p^lj_lJ ^j^LJI C^SjJI I I £2J I J-&J ,<r<r2'a \l , ^. 1 I i« l_ijSjlJ| JjJiJ 

(^Lj (JjjVIjj (jiStj'- 5 ^ *^ ^° 5-°jLLa (J"° (j^J . 4-«j^LU CjVj^tll! 

^jLjlj Lj_Lu (j-*J-^ (j~* i *_a_u L_£ill jj)j-a jj < =aj ^3 L^_ul_Jtj (^^i-JI 2 »j« , ^. tt ^j.a 
(jjjiA tjj< j < n (jr^J ! jLai . L^j! j jjjkjj! jjj-o jj 'r-i" ( _ ;r 3 j-jiSLi i_dJ j (jjs J^l 

^ 1 3e "1 i n L^_lt jj-Lajj Lojj (3^-*° Cj LjIu 1 j-il Ll tJJ^-i L-« 4_t_*Iot 

J^l ji J-J^l «L>-jJLi Lj^Oj^-l (jjSLj (ji (jlajV! (jyi^- Lj-* ilJLs- La (jl 

^j_i (j_o J j i^->La3 LjjL>.| Ijl (j-S-Ij .pJ!j£. ZlXc ^jJs 3Ll>J! jj Laj 1 

1 ^psj^/La i L#l£ 4jLlLI! ^_jj j Sj^*- 0 j-i * jjji (jl 

^j^tJJ . Lljj-Sj «Lu_o jLji-a 4 , 6 jj-a Cj!j^>JL1 jj-lJljjvjJLl jLulJIj ^j LiJ 1 jj-a 

4 (J-J-3 La-lJJ ' ' i-dJj CjI— <ii_l 3l_L>J! (jl j_i^L>.^/l (J^*-<-u (j-a i_3jjlj 
»l j i"i^fl C^jL^ .SjLjJjJ! (_p3j^/l ' " « I La-j-se aj i "«l « S u i ■■ a iAJLlu CjljLiia 

2 j I -»J1 CjI j 2 jj » It 4_j_Lc ljr Jt, La jlj-c. tr ajJajua j_lC. (^Jj^l ^-TP ,, ^' 
Cj L^j^eJLl. I (^jt Lai • 3l_j_>JI JLSLiiul ,j_a I J_2jla ^ISLiu JjlJ 3jL>.l jJI 

3_j^aAiJi SjjiVt j 3jJt ji^ 3 j£Jit ^lVi 
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C-cjL£j . 1 Jl_jJL*_j J-^I CjLljjj>. (jSLtfuIiJ LuL^ij jL^tlu (jl uUo-tftiJl Cj_JG 
gLa Jlir" i .i a L^jljJ 3JfjLa_4 g-uU ^-t-ua <jr^- Sj-iLSJI 4^jj->J1 lILLj 4_t^ C ■ K uiJ 

(_p=jVl I r 3 j i "jSj-H SLpJI 4jj>>- uug DNA (Lo) (<u-uLi <-3>«j (_£jJI 

jO-jLcjJ! OJLA ( _ ;r ^.jG .(^IjjJ! j_ajJJ cL*_ljVI J *C i"i J i cLillie-a 

^J-LaJ 3_LjljjJI oLa-iLtTJI w taaj ^yfcj i (Nucleotides) CjI Jl^u^jKjJJI 
d a ij se rt cLc ^_<u?e_a j^^paj^M ^JLc 3l_jj>J1 (Jl^> mi! ^j-a (J5> mi J^-Ij * c ^-4J-*- a ' 

Lij)J-a tj^^-i L^Act I .ulj '"-^ CjJLso 4_j Jljj^jK^j CjIj-jju ijr A CjV^tHl! 

j j< ir-i (Jj-><-i (2>c j-* lS^'j i(J<"'>.U j-^c cjjl>J! ! jut (jLa LdJj ^-aj 

^.^_j>. c jj-a s-j-^* ^S^-" ^l^b JUu^jK^j ^5 JuAaj 

^HaJj jjt^".t1 ^Jjt^tj t_£J-J1 ^Jt lj" (j"t 1 1 n tl 
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2 « ''I laJI i^jI nj i „->JI (Chloro Plast) o , ..^Lijijj K IL <-3>jtj ^LLj^til 

( _ ;r jt CjLljj_>JI (J_al_«-a (j-a I a b -» a £jj (^r^c ^jTueTi^ j»jJI ^jjs Lj^LiJI Lai 
(^lll (Mitochondrion) 4jo_lj>J! U jl 4jjjjoSLJ! iIjI nj , „->JI 

g-jl .--11 (jLa I ^ j 1 c J SjLLia 4^LU La^ia ^jjr" i gj] ij^sr , .i^^lj *ljL«JI 

Jj^*_a La j»a_j OcjL£ Lxjj i(j!j-J_>Jlj CjLj_lII Lj^L>. (jV! 3.Saj>.j_tl 

In",,,, a L>U> 

(j-* Li^L>Jl ^JL>-I £jja Cj VjjfeHJI Jl>.( ^jt L-^-i-coJ Lx-ij i L*_o ^ Lea )| 4_jJ_>J1 
CjLjj <>.«tl Cjjj_La3 L±Uj jj^. .(^/CLlL>. ^1 C-t-q-uifljl ^jl Jju JLu^AjVI 

^JLuaU L*_o Ojl^j>o 31n-i.ua £-tj^>-l La ^jj ^ OuL^lj t3 . ,.U 4jj1_}^1 
(^jJ! ^paJ ,jL^ jjialJI (jt JU 4j? j1jjJ1 (J_jJjJl jj-a i(_3j^tj LSj^>- oIj-liuJI 

A h & (j^jj ^ja_ijL£LJ ^^-'i-U ^-j-ual ^j-u-L>J1 ^1jJl>.1 l3^^ -^->- 

^LLilj L<^_Lo (Code) d (j- 0 «LLaL£ c_<-Ii£j Cj Ls&Aj <a j CjIjJlS J^Lu 
<L<_u j-<a-La cLlCj 1 LiiLa-i j-tTu-J 1 (j^-L^ i cl_u_u ^ j LlLo (Jj^ i La Cj Li jj£Lti 1 

. DNA (Uo) J1 ^ J^LG ^ 

i^j \ 1 ^ UJ L<w-3 4jj LjlLo C-cLey£ ^ll 1 Cj Lj Lj_lI 1 ClC I taj i 1 <L_u_u j LJLa (J-l3 J 
^rt.?" i .i^Vl J-Ij3 r \j ' h >i 1 1 CjLjI_j_lJL5 .j^paj^l 4^_u tjr 5 ^LAJUa Ij-uju CjJ_=»o 
d_La_u_u_J1 r |j Jaj>JI CjLjLlIILj ^-^jJ-* t-ill JUl duL^ CjLia_L>JL1 {j} . ijy jjj^>Jl 
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£cjjLj (j_a i-dJj Lj j * rt J i(^j>.j)j Jl_l^JLi i _ ;? _LiJ1 ^ 1 4_»_iLIa (j_a Sji^c 

. 4-o-_jJa-u CjLjIoX. sdaLu/jj g. * i a3 SLpJI 3 jLa I jj'a <JluL^ cH^' O^J^' 

^iljJLij i^ljp.1 ^jJI ' " ■**' ajj 4jj_UajtJI CjLljj->J1 (J-*^* ijr II (Jj-4-i (j - ^ ' I (j^-Ij 
JlSj . 4_uuJ,I j^c LtajJI jl jjjJJ LaLaj 1 jtajji^ll (jLa 4j LulIj (j-a 

>l_La jIj iSLpJ! ^tjjLj 3jL>. 3-aj! J i .i^j-a ^j>. ^1 J^till JS-^ 

(Jlj-J Vj . (j<-a- 1 11*^1 £_a i_ajSj<J! , ,." ^jjJI '"'Ijj L^uJI (j-a J^JJ^ jJLC 

^ 2 *^j^^j_JL^-3_Lj|jLjJI 3-jpJI oLoLCJI qj» JjIs jjl^. (jVI (y> j^-jj 
ilu VI (_>ijJ«JI cUSLxj V (Botulism and Tetanus Bacilli) jlj^-II oLj-Lagj 

«L>-j Jb LijLuij^ (J-aLi. (_p3jV! ^yfl CjjjV! Lai . (jl« i n^^fl (j-a 4-JLi. 

j^>.V! CjjjVI (j-SUj .sLLa ' a-laj I j j a i^^LjJLij i .i^Vl (j-a 

(J-t-al (j_a J-A (_paj^M jj*. (j_a 4-ilLl 99 (jLa Ij-SL&J . Lo* jjj_u 4_lLc ■ 1^ al se j 

(2yO-ui-!l (j-a 4_iujV! cjIjLlU! (.lit*! ( _ ;r 3 SjijLtaJI '"'Ijj <^-»H (jiuL^ 

tj-ilajj, I (jjjj^' t— ! I 4jj^-><JU C-JLeJaJI i_jJti 3l_L>J! f. jjIu J_La Cjj_a t __^ILl 1 
c|_uj/ (j^jla 600 _o^e-i (_Ll2 dl! j l_Jicl . L&jlx-ij CjLLa-pJ,! w La «" OuL^ (jyjJIj 

jl mi" tl CjJL>.j (_paj^M j-SLlLr»o CuL^ (jr-*-^ * JLstlaJI *j Laj i 0-a_Ia_>*j jl 

jLx_a_il_i CjJL>J! i_3j_c .3Lj_>JI (j_a SjLjJljj. (JLSLii^/ (jLlaJi-ll £-<-ulj 

jl— i ijr J>.^_i L_ljj-JLj 3j-jIul_L-a l ^y£>j s ^\ »^ ui t Juu 3l_j_>J1 j j ^la ^jl .^jLjj-o-aL^ 

Sj_Ua_r»J! J-i-*- 1 "-^^^ O -0 J-^' Cr'l JJ «ajj j<sJ S|_l>JI ijJLA (1)^ 

jiJ! (j_a j_uSLI! I i ajl Jl>- La-iJJ i4_L<j/ CjljLJLa J^Li. 

j_j_iSLILi j^s-jj CjLta_pJ,l CTjirii (jr^ 5 " O^J-^- 3 ^ J^ 1 *-^- 1 ' CJJLs- jjl Laj 
(j-a Oj-Jlj^ CjLui^ CjJL>.j cLu_u (jjjJLa 500 (J-aJl*, i3l_j_>J1 (JlSLlot t_£lilL?E_a (j_a 

jl j^p- (Trilobite) c^Li^Jjjj ^^^.j^ ~j ■ a all CjLu^ii ^1 (^^ojJj jl j^p- 
Jj 0_}1jj3l (_^JajLj ^o_r»o i^Liia Sjjj'CII Cjlj-ifo^JI cLlJoj t 4-lxjJ I (J_ujj>. 

L^jo-i^. cjIjjJLJI (jj-^=3 cjLjljjpJI i>jLa ouL^ i iiUa-pJ I ^La ( _ ;r 3 

jjj>-j jVI j«Jj .(ji_«JI (^j^J (^j-!l Ljj-Ia^ILuiXI i a II i_xi>>jj ' a uiS[ 1 
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jji (_g I L^J JiJLJ I folic (_£ jjjo (_psj^/! (Jlu^ cH^' 1 \-j 1 ^-irxJIj CjLjLlII! (j-a 

(«J LJLv Sji^jll <LpJI oLoL\JI <j-a £>i (jLa jl^liILij .<jVI 

jjJr ir~> 11 JU>. ^-J . Lo cJsj ^ Sj£LII I Jl^-j^s 

jl (J^iaj SjUflJ (jlijjuj 'J J k" L$cl J-iLi CjI_cjI£LJL3 . LtllLa CjLjI 3J-=»<J 4-4-ijJLll 

j^i-VI J_«_i l_AJU>.| ^1 jjj (jLjj^al^ jL-s-ijl (J-l3 ^j^l (jl jJUj 

(J*s ui \ (J^Ltiajj ^ j 'f LuLajl* a ^jl 4jr JI fiLLa «j^>* ^^j-^ LilJ!i Ji^jlj t^dagj 

iJ-j-S LuLifla. Ij-al (jl^ ^Lt3 3JljJL>- 2jj i *--"* (JK ^ w taoll jj fllaJI 

Lol .j-^sLvVl <J^=-<-u ^ i.-.ri mi 1 ? JlSLiVl ljj.3 (J-uSjLLj 

Jjlj id K n i ii Jjl i^^l^lJ! w I c j i .it '"'j jk'a 1 1 j j i m 4Lfcj_o 

jj^ils LtjLi>. I ^ ■ i uo. Jjl I i ajl Cjj^Iij . 4jj»jLlII O^^II dJJ j 

Cj LSj_Lr»J, I J «La_L>JLI CjIj uu*JI j j dJJ j J-JJJ • <L<j»jLlL! CjLjI 3J-><-!l Jl}-^- 
2 i .1 ;LjJI (jlr (j Mjttl »^jU", , „" j^jJI . ^ ^jjjJ' i J l ^ i.i'tl £jj q-o 3_uLojjJI 
iCjIjj-i^jLlj jJI I j~ « pj ijLa- i"i^fl (_j-!jlj i_ij>. I ji jj I (jJjl Cjj^lij .tLil 
n." i i>ij-SjI (jl CjIjjj^Lu jJI i.~ i j I" joJj . jL&j^/l (jyJjIj jjalaJI Jjl j<sJ CjLujGJLs 

^^Jl (Primates) ol . hj'jJI L^3 1 2^ Sj'rill .jj-taVjJIj 

' " 'J i " =Luj/ Si uig (j-o J^l J-Loj . j i^i illj i ijjj^LkjjJI 

4-aJ I j uuJI (j^e-i Lb jjj iCjLjLiJI ( _ ;r 3 mi itl CjLoISLII 0^.j^.jjj CjLJuJ 

-1 <i i ii II J^e-i (jyJ-JI Sj^a- i"itl ^jljl L«-3 .CjLiLiJI aJJt ^1 t_iljL>>jlj 
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^4 (jLu^VI j_laJ U lijj .(i^Vl ^ Ula»J Ljlla *LDJ <yj jL*-<iVl 

( Jr -A jl -r mi^M (jj ^cj j ^ la * II ^ia 5 * rt Jjj-uLuj »l a i ntl ijr 3 Li^JLjjJa (jl 2 •"■■"j 
^LU JU>-Ljj t^j n o i"i II (j_« 1 j"**! La J q**< i uJ 3j-u^j 4i_ujj>. (jjl£La 

(_j_JI jl j_U i>j_a 3J^s-a id (j-o (j^jj£LI! j j i u$l ji-G Li£ i(_p3j^/l 

. ll)ljJt-l.A^Jj^Lll a JLir" i n_l CjL-LlLa . 4_aJLa-"i i u Ij (j-fli <La JLsr"i i uJ »l jlc 

(j^e-i Lol w AjU»j II I jl t~ ^£ jlj <i" t nVI LjJ (j-ajj ^ al tall lj ) La a Lj-a-i qjj 

cjIj jLukjjj£LII Ljlo (Jj-^"- 1 iCjIjLlIII ( -5 1^ tjj I a Laj a LiiLa iCjLil ^l>JIj iau.ll 
oljj_i_*5_ij^LII jjtj3 oLjLuJI J^Li LojJjls . LlUju ^Ll2JI ■■■'> ^^SLl 

J o "i i ii ) (^LjJLjj i*l j-$JI " a UJ LlkJj <_ I J I 1 1 1 Llo ( _ ;r 3 (_L-e_LU ij^sr- I n^^L 
(jj_ij£LII J j i nM (^Lj ^j-Laj 4_lLsj(JI 0j-fl> (jy^J .i-dj^tlj LlLljo (jylll 4jsliaJI 
■ all dl^JI (j-o tfJLs-G (jl CjDLiill <iuJj V (_£ jjl (ja^e-ill jL»J I ' aj I <_2jjlj) 

cjLjl i i II <ji_> (jjl t" II I j_a> ' _i x c I I i a . cjIj jL_Ljtj_ij^LII (j_o Jtjj-ll 4jLo 

(_pLauVI (j-o £_$-^l ^1 • J-*-^l "J^j^ ^° L*Jl>.| (jjiiJuj (jyjJI CjLjI ^l>JIj 

I j q* i ii a i LgJL£ 3_i_UsjVl 3j£LII ^ (jij^cj ^5 j-Ilj >>-T (jil p£ (j-o JjLpIl 

.jILo ^j^-LLa 150 [lc lWii (^j ii o i"it I jQ->»-3 4HaLIa 

idll j . 4ijjj(Jkl 2jj LajJI CjLljj_>JI ^1 jjI (j-o CjIjLlUI '"'Ij uiC ^>-JJ 

JLsr**i i n"j 4_u_u_ujJ1 <4ji^-l>J1 CjUal uu fit ^ JL^-"i i n 1 Ja^a Lj-La Lc a_) ^ nun JjUs 
. 4j^l>JI i—ijLLijJI i M" ^ ^3 ^ jlj <i"i i iiLj 3jjs Jjlj Sjjj Ujjli ^ jLs_Ltl 

^^.Lc j Uj I n~ (_ylll CjLlu^jJI (jlsj^/l SLpJI J 1 ^- 1 ,? 

dJLLj i£|_ljIjjJI CiLq-lLlLII ^Uvso (jyjJI 4jj|j-LH (_psj^s->JI (^^J ' : ^!-^ >, ^' *^t!- <1 t!^ 
. I gj£ CjLjI ^_j_>JIj Cj13lo_l1I ijr 3 4jj-A^>. ^JJ ' a 1 4JjLaH-o iJ7 -^> (j^-JI ^- ) Ljj^>»JI 
(j-ajJ! \ Jjjlj LjjLC I jlj i LjjI j SjLlI (jja (jLc jJLca^a Ljlj (jLjJLu^JI Sj^a- i"i'^ 

jJsj .^j^jtlllj CjIj_>J,I j«JL»^ (Jjjjjvj jJL«_o ^Llaj ( _ ;r fli 4_ij>JI 4_lL>JI (jl 
(j_a CjljLJ_a 

. 4j^1>. 3j-^>- 1 (j-II j^txJI (JjtS (JfLa-i a LtlaJ I * ljj>- 1 J^eluj . (j\ 1 1 nil 
S(J_<jjlII IjL^-i «LlL>JI a^-Sj ' .(j_u^^/l ^t-il 1 1 ii (^j-A ^3tJ-JI g I ' ^ ' II AjJI 
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SjJLul! Cj!j_a-U (j-o 4Su mi ji 4-&Lla LglaJ 1 ( _ ;r 3 J^-JJ 4jl jjt 
4^sliaJ! ^Lij^jcjj iCjLjjj_>J! ^Vojoj i Lj-cjoSj (j-^ k' a ^ * ' ^ ' ° 4_lu/JlL& 

.(^IjJ! jJIjjJ! «LlUj>J (juj^jj 

ij»ajl^e-a ^a I j * ^jtj i^j-GjMj^JI d)Lljjj>. ^j_a fiLoJJ_a 4_ujj^>J! 

Cj Lajij-i^ 1 ijr A CjLLujmj^JI ^c-Atj j I laj 1 1 4_1L>. ijr S jj>.V1 ^j^* Jl (J^oSLi L<a-I-J-J 
.4-lU»JI (^3 4jjLl«jSLI! CU}LcLilJt ^Iz. J taj • "*' cpll ^^i>^lj (jjUiJ!) 
L$-La altJe * t^-- L a^ r J1 i t-'j laj> ^3 (j^olajtj jj-ijJ! (JLajtJL^ ^Jt jjl_a_>JL3 

4_«_]lj_J! SolajJ! i Jlill Jjj ( .1 i Ljia j^jj -<jl-«-a ( _ ? ljjj>. J-aX. 

j I i (Nucleotide Guanosine Phosphate) .-.I A , „jAll (jj^jjl^i. j_u^jKaj ^< ,^ 
i4_La 4jaliaJ! J n" 1 11") i_gj-J! j*C mil 4jjjj>. 1 f I flJ ( _ ;r 3 *j uiC 4jjL>J! SaJajJ I 

j-alji (j-Lc *l— i-J ^- * ' a "' J-^l _oJI (j-Aj iCjLa_<l*lUI w 2 UJ (J-i iJjjjlI! jjJj 

La I % j mi JlJO ' flj-m a 4_lL>J! ^1 ClLal i a U JLs-l J-J^. Liiio I jlj 

£_jLi^oJ! jj-* 1— tlu^ uj a I J ui J_so cflt-o* i4jj)j£L*_a (J_a_*_a ^3 IjL^tAjl d 1 mi 1 

(jiMjsJIj iJ-fl-tJ q'\ '- r ^i liLx >-^>«J lS-^' DNA (Lij) (jua- 1 n^Vl ^^jJLUI 

JjVl ^a-Ll! 3jjL^aJ! iTiLiji«l)l JZb (^jJI RNA (Lij) t^j>!1 L5ji>iJI 
.-.^1 U-. La J .-^at ^ .2uUJ! ^Ij^.! jjLa, ^Jl DNA (Lo) 

CjLa^Ut.1 ^j_a cllal£LI1 fiL£.^_a_>JJ ^1 ^tta3-V j^ttla-iH jj-a «t_u_u CjljLtLa 4juj1 cl^tHJj 
CjI— a^ 1 * U ^Lj-a^ ^jl 4<Gl j (jLj-aJ^/lj tSj^a- i"itlj i4_jL>J1 4_lo_jSLi 4_oLLLL1 

4j^L«JI 4iiILi LpjL£ Ijjjl lil ^LjJ^i (^gj mm II i_gjlJ-iJ! ^jia-ajJI Sjiaj>.jll 
i—Sjju a 1 >JI CjLljjj>. ^La liilj ^1 Lta^j jia-a =Lla ^1 

■ Ljjl jJ 'lliiLa-a Ue^uj 1 ojjLUI 1 11VI ! JLc La-i£ 1 aj i_ kJi 

(jl alii I i>Lta-o. 4 1 uua i^jjj_a jj^jJLs. jjt DNA (Lij) (_gj|j-Lll a 1 >■ 1 1 j 
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J i -« * * j jJljjJI J^Li-j SLpJI jj* 4J <j-UjSLU ^ tagji.ll (j-J (j-o (_g! (jr^ 
3JjLxjj 4j- 1 ii i I i j * a (J^ J*C uua i J i a all j (_^L>. <j-Gjij_> 3Jl£,I i u h i (jljj(jJL>JI 

iL>L>J! ^jjJ £>DI JjU! SuSUJI Sbj^ujjK^Ilkf Lull jLt^i»,j-a j^-}U 

in Ml j-uiILo ^-ij-il JlcL_uJ (_j^>* (J-t-ajUl 4_jJLtC ?JLu (jl Loj 

. Ljj^2j (_LoI£ J*C ui) i ..ill jl jjja ji^QJI (DNA Polymerase) 

jLjj^jl£jj]l JjLjjj Uaaxl I ymsj CjLxjjjl ' ill * i Lo I Laa. i_^3jl lilj 
CjIjJLS CjI j 4_j_ljj-j>. (j_jL£La (jj-A CjLhj^j^I . ^J"* - ^>>Li ^(^ylaLrKjl 

. ljL>- 

1 1 ' (j_a 3JLlS.j 4j- 1 n 'i j_L»^5 ^\ i<-i^Li DNA (Ljj) ^j-2jj 
w ._,>L2iu 1 VL ) 4_o- jUj 4j IjjJ 1 j-A jjx 1 JLAj 
j-ajlj l^jJI RNA (Ljj) j_a jjkT^j^j »3n c-u^pj tiiliij • (Metabolism) 

^j-* c *-4J-*- a i '-^>'Lj J ^tj^Lr^JI j-olj^M jlju-aL (Jljj Lo ^jLcj-i-u 3Jl>.1j 

.ajiJi 

. J_uaal£aJ jLlLo ( _ ;r Lc. (^^aJo fi I i a (jJb mi ill (Ljj) 4jjjj>- 

(jl (j^Lflj w j a iCjI J-ijj-iKjjil d-cSLoJll CjIjLsoVI pt>«« (j-a i-dLut (_JjJL>. 
JJ_C Jlj>^o-j . L^J 3_jjLj*_a <LA_j taj V CjI_Lujj_i ^1 (_£-5jj 

3 LaaXI SLpJI (JK i"iV 4a1I lqJI (_gjjjJI ^a-»a*ll CjLljj^j. (j-a ljL>- JJJLa-o 
Lg ' ea « J SjjijjJI (_psjji^JI ^-«-><-! 3j_Lail jjj-^ll -SJ^ i^Llj - J uiolL^ 

.sj-c jjLa ij^LlILjj .4K ojSLII cjLijj^jJIj cjLjjjjSLIVI jjlc ^jjsjcjs 
I jl>. 3j-u£ cjIj-4_j j-^t I j-^lse ; (jl (jSL^-i (j- 14 -^! ui ill cjLIjISLII -ilj-^t 

t_gj uioll (j ni-rll 3J^j>J,! 4lal£LII Sjjiill (jl '.(j^l (_^>- I j^L> (jjjJI JJLC qj» 

.3JjLa 

(J i"i 4_jj)^_Lll (_pa^_*3_>JI (j^_ 1 ^ 0 a 1 1 ^LlA (j^^3 (jl J-i ^9 

(jjL^ (_gl (j_o 1(JjiLl3js 1. i 1 n->.j i J Sjj ir-i_t I (jri'lllaj >lj| (j-a I (j <S[ <l_l 

a tajtlll i>JLA (jy^>* *— ^H 1 - 1 « (j^ 3 *-^ iJa_>JI (j_*_u_>Jj *(j^l (jr^* (_>"Lc LiL)- 1 -* 1 - 1 
(jja 3JjJ-J LcIjjI Lg-La ca-ll CjI jL^^jl£jjl! 4jjsL*Iii! (_Lu/^LjjJI ^-«-><-i ' aj^ 
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U", , ,, i £jj 4_2_lJLaj sUSLfljJ '-ill-'-* • uuJI CjLuLSJ! 

Jj LajcU aJUj-i t L^l-aLLa < "1 1 uj (_£Li CjI Jl-ujjKj-JI ^-s^* Lcij J ' ' 11 1 1 

>L) aljjaJI jj-a Jjjj La J£ 
CjVj^e-lILa Selection ?l aljVlj Mutation J j^e-lJ I J!>L>. <j_a jjU-.tl ^ij 
IjjLj «USLIj .4l*c ^ ^ 1 .."it! j<uj-il LUi-l !i! jJIji!! J^Li. iij^i ji <j£Uj 

Jjj^ 4 ♦ u< 2 I ji (_£jj_(J1 ^1 * ut 2 1 L 1 1 1 n 1 Ltiajt CjV^tHll Jl)J_>*Jj r* w j La 

^ \£\-yi-&S\ jl! ji 4_uj£LJ! 3 1 uiVI ji (j mi uJI *j '1 1 all ^ 1 ..a ; ,tl 

' La 'j J 9I Cj 1 JuxJ a j K j-Ll 1 j-jjlj (jl (j^-a-> ^ »1 j loVI £JLfl>9 ■ La-L>J I ■ La 1 ■ j II 

j 1 nicj LuLa I LJLc Jj^tlJ! Jjl«-o (jL£ ! ilj . > ac 4jjijil! ,_pajjuJ! 

<JjL*_11 1 JLA (jL£ Ijl l—at . 4_Llu Cj1jl_j_La 4_*_)jl 3% ***< ( u\ j j ' jj LaJ lIjjI 
a « J £_a i— i-jSilll Sj-^Ls ojSij (jj SJljJijJ! ^Ijj^M (jLa lj^>- I LaAscLa 

Jjsl jl ^j'j-^ ' ■ ' ^ kaj-j 3Ll>JI Jj-Laj (jL£ (j! . 4j-llJ! w I j-Sj i I j_JuJI 

Jl)JL>o qjI jUj! 1 JLA ^j ajej 1 LaJuLcj . ? I aj *V1j Jj^tHjl (j-\_i 4^9 j 
iJ3 _Lust a o 3* ijr 5 Ij-uju DNA (Ljj) (j-a JL>.1j JLujjKjj j-jUju t. mid 

^jJ! oLj^La .DNA (Li.s) (^J! <>j-a> 4_l3 £jJ-lj LgjJ! (>jjj-l!! ^ Jls-Ij 
Lai Luj_2j 4jjij^ jJljj J-^ 3 ' (j- 3 ojj^^^-y o^ 1 -^' ^jJs «!j_«->J! 

jjljj L^jLa ( _ ;t j3j^3| Jj^jI (j-o (jjjjLa.il,! ,jjiLlII ^ aj j t >lj_«->JI ^jJ! cjLjj^ 

cLajLia 4j!j O^jJ! (jjSij LflJ&J i^jJ! (j-a La ^J-b L^-p- 1 1 a 1— 1 1 LaJ 

J-Laal j»jJ! j ajj SjL^sV! (j! ^ dLi dJLLa (jji-Jj . (Malaria) Ljj^LsJJ ! 

1 ^j < <■> jj I (j_a ^-Aj i^jJI 4 a J Laj (^jja j-u£J1 j-uQll 1 JLA .Cjj_L1 (j-a 
(j-C j<iJ*_Lj >!j_«_r»JI j»jJ! CjLj^SLI £LL3lj^.jjjji!l jj 1 a II ( _ ;r 3 2 lj j 1 o-i j ^LaJ 
(Lj^) 3^l_a Jl-ljj j Kjj (j^_l^La ^j uiC ^j_a^E_a ( j-a Jl>.1j JLuj jKjj j-JJLJ 

(■■If! o!j_JLL)l j-jLlj J-^>>j Jljj i4-L>.jj-aj 4j^Aj 4-lL>J DNA 

.,Jjl>.V| lIj! J^jjKjJJI 
j-LaJu Lut (^jja i £j mi i-dl_LA jj-ojJj . 3j^?e_lxJ! jj^, ^ a I" se rt j ui 1 1 1 (j^ 6 - 1 'JJ-li 

ijjLa^-^' (jr^ '"^rH 1 ^ (1>^J iSjjc-loJI 4-Ltaj Lax. 1 a b a J'C i"i_i j&JLuM ^1 
Li^lSLa . 4j^-flijj>. Sjij 1 aj (j^LjL*la jL*-lu^/!j (j^=-L3 SLlkII (^yjjj-^J! <_tlaJI ( _ ;r 3 
L^jaj-aj_) CjLLujj-lII Ltiaji ^ JL^-"i 1 n ij i4j1jjJ1 4jjj_lI1 j^paj-a-^JI ^ jLjr**t i u 1 
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feujgSJI 6,n.i.i jjJI A^>lg Ojjj 



jL*_iio^1j (j^t-i ^LI^ <j-a ^-^^Ij * Ljl_i^j>. ^ Lum^ i ^ r l^, j Laj ' cjl_ajij-il 

ga o >J1 Cjl_a^al*_a 4_aj>.jIiJ 4j!!i 3j-c\_ulJI » )Li£ 4^Jj a ' sej uiJ-1 Lgaj? 

t_*£o£ fjS (_Jj^i-^l CjLj^aliJU (jl_Ju LuLJu i(j-Uj|j_jJI Cj Laj I < a ^1 
(jjjLJIj jLaji/Vl i LlK Lui jjfc ^Lujj^JI Sj^aJI tfj^J i^jUJ! j J • oilll ^ 
CjLiL-pJIj i(Slime Molds) ^g^jJLl! j ta^Jlj i(Angler Fish) uJI dLsjj/j 

£cjjLi]l ijr 3 3l_j_>JI (J-t-^i jj-* ^^^J i"i a (JLii-a jj-a Ljj J->*J i4_iL>J1 3ji_o* ^Jl 

.3l_j_>JI ^ULiI a ' 1 liUj (J^ii- (jjJUj jJoo-lJ I J-l3 LgajJI cLuijSLII 

1 1 j IS! uij 4j! jj ( _ ;r a (_psj^/l (ji^- Sji^>.j^ c^jI^ t^-^' oljLiJI ^jlSjj jj- 4 - 1 o^*-^ 

. (jj^-" tSj~ <~"[ \ L r^J^ tr^ y^ 5 " *Jj3.jj9 CjljLc. ajjbj (H^S) 

^ I c c.lj_<-u I i<i ji J>^>.j_a J^-° l^- 0 ^*"" ' " ' cj-^' iHiIjI^jSJIj 

3_jIj_i •<1h*'j - " c^^J! t_gj" uX\ j«jjl2J! <j-aj-JI <_P=j^l 

. I iK Sjjj-a 3-J-!j^l CjljLiJIj LaLoJu cLajj-" i iij (_gjJ! c.Lc^aJI (jjSLj J*~ I tull 

w La «j Lyj-c LjjLaj Lj^J l-£ cj!j!j_<iJ! <j-° ijp^- 5 j-"^ tJjL ^ <1>^ 

w La * a J LtL»_a ^Lc^JI 1 JL^J ^ 1^.1 jJI ^La i nil ^j-LgaJ jcj i ^ Lc^JI ( ul ^j>* »i La ■ * 

d < i"i^M ^ jLjjr "mi l_L^ LajLj^j - j o i n^fl q\j La all (jjs 4_Lpcj ^ S iLaj 
w 1 c < a se ) l—L^ jc-iJ-SJI ( j-*3-II (jj-^ O " 0 '"'^ ^^-^ (jr^^ ' ' 

2jj i SajtJI CjLljj_>JLi I JL>- (j^tc (jlj La^JI (jl . J^l jl j-j^I JLij L^jl j jjLlill 

.^jjl jJjjLa (jjLuijSL!! ^jJ Ljj>-aL». LJLU dJI jul ^jJI ij-Lj-a (^ijLl^ 
i^j^-jj^^Li Lie. ^^(j^j^LI^j^l ^>JI Ldsj^-o I j-* lSjjI o^J 

j n^tl j L_ii_uSLII ^^"i i^i U c-<£^a^ ^j-a * fiLtSLIj t»l ■ ga all ^Jl j^pajVI ^j_a 

^j-j-3l (jl J-k-JJ .(j^>-JjJ-i^-II oIJlS^ (_La CjJLs. SLpJI (jlj ij«jtr«JI 

(jl ^Js^IL) I jLa :^_AJU>>I fiLll—i-o SjIj-jIoJ CjIjLjlII aJJb (_^ajjju jcltj (ji (_£jjl 
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i<LuLt,^/t (Beilstein)«<jjLlJaLu>> 3 gKj t_iL>-L3 iSSjjlxjJ! a'jJt, <j_o J-«-*J 
.431 j SLoJ! 

A f* A ^" * A ^ O^-J 1 ^ *' ^ ^ 6 '^J ^ ^JLlcsj i , Iuj^oI^j ill 

CjL5jjj>» tjr S 4_ul JLjJI <j^j^M Jajj-JoJ 4ljLa_4 Jajj-il/ 4jr 5 4_j_Lj_aVl (_Psj_<a_>J1 

C^>. Lj 1 j . Cj 1 Jl_>. 1 jj-* <— -) \ j-l1lC ^-Ja-iJ LjJ ^_<-uTu m£ jJ 1 ^jij-cJ 1 ^ 1 

ct U." , 4 [_t_o L^_aLj_oj 4_ui J_Ji j^pajVl CjljLc. ^3^-* L)^^ Ct^" l - 1j> '' J 5 -^- 1 ^ 

5j Mir (j-* J^l ^jjo 4_iIJ_a (Veroids) cj 1 j_u j>j-iJ L> <5j)jjlL1 cjLijL£LJ1 

1 0-u j ri H (j^UfJ .(3^*11 L^pl^l cy^^l J*s uJ| j^L RNA( Ljj) jj-* 

L>L>JI 
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feujgSJI 6,n.i.i jjJI A^>lg Ojjj 



^JLl! jj iiaa.ll jl (Pplo) (jr-A 3j_a>. it! (jr-^' '"'^JJ i^ajJI j i ir>] (jl 
(j_o L^JjLxj Laj ( Pleuropneumonia-Like Organisma ) L^j_4^jj_lL!I d < nn 

u^Jtl] aJJb (j^_iLa i ii ^e_l (j_a 4-oJ^a (j^-Aj • 5^ J « ' <*> CjLjI 3 T p* 
O I Jlj Sjj j-aJI (j-o I JljJLlj j-j-^I (_d_)j (^1 tr-^J <— ii JlJI ^Ir I jLjj£.I 

(j-a j JL>JI (j- 3 ^ i(j Mjttl (jSLa-i fj£J (jjLiiJ! (JjsjlI! (j-o JLi Vj . 4 Laj i ooJI 

La jLi^. l_L»^£L! j^LJL! ^tjjLjJ! 'j-*' (j-* tj^- 1 ^ 0 ^ rt J * d < o^ItaXI cjLjI ^j_>J1 

(j ii q i"iT1 * iLlaLj-u^j Lgajtll CjLljj->J! (jjs ! JL>. 3j-u^ CjLui^ Jjl^tj CajI^ 

tj"n»" (jj-JI ^- 1 ^ ^-?r*3j-±^ ^ (J-*-a ^^-^ »1 j utl\ (Jjl OuL^ La-ljJ • 1 J^>- 4 taj ' Jl 
(J_a_*J1 Ij—U La-ljJ tCjl JLu^jK^-Lll (jja CjLLa ea * (^yl^. ^-^^ '-^J- 1 ^ 
.^LsJ! (jj-aJI Cr^ '(^r" * ^jLs^UJJ JlLa (jl>- ( _ ;r J ; JjJtlII 

4_Lui (jl-j^Lj J_La VI t—ljLjtlill iJJb JlLa LlQ-D Ijjj ^<sJ LijSLIj iSjIjjJI 
Cj I j I j 1 a 4_»_iji J_La L^JaLiu CjI Jj J£ (Jlu^ d »j ,Utl tuQ -^' a 

. 4_i ^wui-i V J's i"i_t i Laj^c ' LlLoju LL«j3 LoLb 

cjljLiJLa . t_^jSLI tU-mllL jjj-s t_jjLallJI i> jjt (_y£ ~n V 

cj^LcLilJI (jl ^<u .(jjSLII «L>-jl (jr^ Sj^>-jjs 4^LLaJ| j \l . ^. 4_JjVI 

5Jj)J i n a tj^^J (jl Lij-jLit_a fiLi£.jl ^£ 4_ij^>o ^ jJI ^5-t-I1 (j-a 4_ul_ui_jSLII 

3ji^>.^XI 4_j_Lj_o^I (_p3^_a_>JI (2>^J tl^- 1 r* ^ LcaAJI ^£ 4j^_tiajLll S^LII (j-^ 

jLiia ^S: CjJJLs- Jl^ 5JjLxj5 4_uLuij^ Cj^LcLflJ (jjSij (jl Jj . <_*Jj Lj_LJ1 ( _ ;r a 

SIjtII 4_ujj^>JI - LlojSL! I jj>. I i_j£j^ ^jls SLpell (jl^ jj (_^i>- (j^-!j 

^j_LLll dJJj Ljjl_Q£.l ^ ljju>.| Lo I jlj . LyjJ 5L3aJLI.I i^iLj^ajtl! 4^jLia 

JsSJ^J-ilo (j"u* t 

CjLjI_i_lIIj CjLjI ^l>JI liJJj Lai . I 1 aj| SjL>.lj 4_ujjj>. Lj^-^I^u L^Jj iSjL>.lj 
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Cr^ ^"J-O"^' ^iS>^ JIjJLI Jjj i ii 0^-4^ 45^*^5^ £ *-y-»- 0 ^rhU ^ " '"'^ J^IJ 
(_gJL>. (jJI (.g-i^J (jl jj U»~tl 4_JLajtJ Laj^C ( _ ;r Usjj(JI £jLLaJ! (j£-Jj 

j_uL (^H^JI (j-jKJt j J j j (ii <_i_i£ till Jjjal (jl ' V (j-i^Jj 

* )Lx£ (J^i-a i(j-Jju>.V1 (j-uLjJI ^j^* * Lai .(_^pajV1 ^^ji^. 3l_j_>J1 3l_jj>J! (j_a 

cjLLjLSLI! *Lj-Lc (j^- 4 - 1 " ^2JJ ' "*"' (j-uLuiJIj *(j nUtl (JLpJ! 

cLuiaj^M j^c CjLuLCJ! (jc '"'Ijj i aajJ*l i. ( I r I ( _ ;r 3 dJLl/l ( _ ;r iSL!j h_Jjj>.VI 

L$-3jJ<-1 (_ ? jJI 3l_L>JI (JK l"ll '^>- 'j-J^ (jjJ-SJJLJ (jl |^JI (JjieJJ 

' " ' I j La 3> (j-a SJjala 4 1 1 gj i u 4j*_uj Luj<-a i"i JLa-Lj 2jj i eac (_gi (jSDj • Lufc 
( _ ;r 3 3Ll>J! (j! (jial . sL^jLiilLa j_lC 3 ij a * a 

I cjLa^ii>.V! ^j*-*; ^a _aJj (j-^" 'j uixll jl iCjIj mi-»JI jl i_ij>.!jjJLi 

(j-SJj .5-aj"n,iU CjLuIj^JIj Jalmitlj jljVI jtj.'^^Vl jjjji^ ajjjuuaSl 
. ^LjlS LoJdit_a LLuIu (J_iie3l (jl tJ? _uSLa_i£ t ijr J ^-a-lj-jLa* I 

CjI j a i nil (j-a ^«t1 CjLjj^j>J1 4_i^ i La ai i ■■**'" (jl (jSLa-i t_ii_u£j jcjLc i_dl_LA 

3_jj_iiJ.I LbjLjo jjl^j j'j-c- t^i^- jl . (Manna) qS\ • LaSI . ■■" j^j''' (^i^. 

jl ^a_A C-t^aSLII 1 JLA (JlLa i _ ;r Lc SLpeJLI j-j_aILa (^jLc 4_ail£ j-a t (j_a (jSL] La^aj 

(^JLc 1 SJb (_paj-aj ^yla-uiJI 4^l_aX.l (^5 1 JL>. 4_au2jj-a 3j1j->J1j i* *j La i ga a 

. Cj ^-a-ij (_g 1 2j (J-aj_o^/! (^jJI i_La i nil (j-a j J_>JI 4j^_UajtJ1 CjLuLCJ! 

La-jLi. !j-al i." i i ih! i ajgjm t_^j£LII I Jut (JlLa 3LpJ! jl (j-UJ 
5j>-aLa. (^ E.E.Salpeterj^jjJLj/ (_g . (_g (_yij-aj J-a iOjjj>.| I tjl j i n-sJI ^oc 
jl (j^-a-i La 4^Jj i_3jj>-i jl ^-jlaJ ■ ■■ ' ^ Jlj^QILij ■ CjLiI i n -»JI (j-eajj i(J-ujj^ 
LiS_a-a jL^ lil La i-^3jjj jl Lijj! LL&Jj ijlSUI SLpJI 4 jlr jjSij 

. jK i nILi ^Lal QaSLj (jl l_LajSLIIj tLjj_LflJI (jul (j n I Juk (jja ^oJLxJ 

i—i-ao jl (J-j-3 J_IIj_lJI ^j-lt Joj|j_<iJI ijJLA ( _ ;r 3 (j (jjjljja (_f JLa-l (jl 
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j^JJ I j I , ,. i (jiutj oJUil i all 4_jj!^J! CjIjLuJI J-a-so (jl (J-ol (jlr CjLoLd! 
. 1jU>. Sjji ir^i '"'^JJ LaaJl £JLA (j^J (ji d>^-4-i • -^J-^^J (jr^^ ^-f^ . " * 1 ^ ■ ta 

Jila CjljLiJ! i_£o-<-u >-^J-^j JIDV! CjljLiJIj a^jigJI L^ij-lj (j_a j» 1 aJ 

w I c Ji La_>J l_j 4_a-jLc (j-S-U (jH-II (ji-LxJ! *!^-J! CjLiaJLi jl i(jlj>.j|jJ_L$J! 
4l£Lj i^jJ! pi »Utl ^ J , „* ^pJI 43LLJI 4-ajir" 1 na L^ii-lj ^ 3jlj^>JI 

Ly OSI a^jJUl oliaJLJI j! jjL (^Icj . S^^oi! 4-pJ! oLoLC!! 

djL!bj^>. J^L (jl ^uUJ! (jjKJ! I JL4I (jSUjj .>*JI ^ ' LiLol jii^Vl j i jjjVI j 

icl 5^-1^5 (j " 0 uJl spools d La 1 ul I j * rt «LajJb La ^* < aj jl LojL-u d K mi a ^ ^>^r 
(jjLSUI SaJa jljjJj (j\ La (jr^l l£*^£3 'O^J^' ^->^LiiJ' jL" 4jl_Ju 

\-&ajxj>. Jj^jj 4-ajLc CjLoL^ 1 Lilj j^jjJLj/ 1 1 'jj 1 aj jjsj . 4-<uaj>. jLojLi 
. 4_uJ_a i(j^l C?^* Cja^* (_£l jj^i ^ J ' 3 CjljILa^l^ 

4_LsLj_o^_j c_t£^SLI1 (^_a ^ j - a i i_dj_=»o (jl «LajL*J1 cjLijLdJ (j£La_ij 

(jl I jj j 1 a " JLSj . ^jjLi^iJ! jl CjLolI! i_l!j_>J,! (jl_Ju L$jl_Ju ijLi-11 1 U , ^ I j f 
1 n'C a i^taj II jljCLal (_ji^. 4laL>. Sj_u^ (jl »U>a CjLoLdl tfJLA 

(j^/ . Ltiajl (J^l i^i a fiL>.l^j L^ji (^jJI ^ j nil t_il_j£ji]1j <Lj^_aIliI CjLa^LjLJ l_AJiyL>. 
. Juj-LaJI 3 mi tl (^ (Jj-i-l 3_LJ>-jJj£ji 3 K il a J^Vl (^ic- ^JLl* 

4_*jL«J! cjLoLCJI (j^l^Lj iSjjLtil (ji^- (jjij^Laj (j^Kj^u (jj^L^aJLa 

(j£Lajj i ( _ 3 _2_Lll (jrU>.J|j J_l^JI ,j_a L^_ijj^e_aj 4-jj i^i <ll L^jLu>>- (J^-l <j-° 
(jl (j^Ljjj La^ '(jr-'j' ^-iL-ajLc ^J^Laj Jl^ D' S^o^-l' .-il , „UI »lt 

(jSLaj . '""'I hSI 1 all (_,Jji» (_jJl Cjj^Iaj Jl^ 4^j_>JI 4_ul jjl CjLajL«JI (jjSu 

jl JLcL) SJjjk 0 1 Jul 1 > <a 1 1 (jl 

. 1 ' g3 1 ] ' " * ^-4-1 ' fl ^ < ( i 1 ^ *^ 9 

lit (j^LJj < LjjLSLs! ^LpLi 2Loj-Lo >r. . rut JLv 5ui a^.UUa 

JJl^. tjj-^ i4jLiil1 5j^?e_o ijr 3 5Jj_ALi1 ^JIjjlII CjIjLlLo CjJL>.j 
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. i_£j^>- 1 CjVLs* I * i j' a I J-Uai I (JS[ Lj.ma.ll i_Sjju (ji , ,, . U_iSL!j . LuJI 

i 1 * ^ILa tl)^ ^ 1 j rt i4_j_u3j^1 j^lC 3l_j_>J1 ^-C- Ji^*1j (Jl^-a 4_*_u!j J ^jl *J 

SLpJI jj^. i.~ . se j 1 1 (j! Jj-^j Loj_i£.j . SIjt-U 5JSL«J.I (jj^i.^! Lo :3j^o 

(jSLIj iSLpJI aJJt JJJ-«-I! i h (j o i^ii V (j^tiS ijtt^o O^' -0 ' Cr^ 
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SiijK^i u i^iV Mitt JUju^iJI ^1^. <Lvljj (j! jjj LgK 
^3 ^-t-LaJ i 1 Ji£Laj . cLfl_t-a LjlI 1 ^j-a La_t£. d J * J Lia 

(j^Ltj (jl * 5 -1 la Via i*L>.jli-<-uVlj iLUsjJI 3JL>. 

1 *«t^". , ,.1 j fit it| jj^ 3 *- 1 cy^'J * ^—0-°-^ (*^' ^*-tt^ . (jLjjtlt 

mJ jJlj ijjjS, 1^1 U w 'v.tl jjj^JI LdJj (jl 

(jL^i ^ t ^_i_o jj^t-i LjJjt ( p ^ r k 3j jJLtl LxjeJ L aJ 
Jail JJt[ ud,\ .(JLft-at j^c J i** <2>c liitj 

Cr lc aJkilUm (jSLal ^1 r?>i-Vl c^l^Sl! 

iijl j^ ( _ ;r k. JjVjJI (jjs j_uSLtl jl>«j i!^!!! jl&I j-lm 

L l o T l v ^c-u^aj i4_u_u 4JL« <J^tj>. «Lc^9 J Jtuini n£J-tt 
(jj^JI ^ Jj (_p>J^t ij^. (j^-J • 0>^-° Cr^ 

w La 1 oaJI Ljjjjj i u Cj J-Aj mi t I 908 ^Ix. ^j-a (gLu^j) 
Laj . z 1 0 1 nt 1 cLcj-*_uj cdj^tlu 5 a\t 0 ^ 4jj Lj 
j_usjG ^1 j_u^ jLajjl CjJLs. (3^^t i." 1 1 11 (j! 
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a I i ta i all jJs jjs (j-o 4jjJLa (j-^ SLj*- 3 O4J1J jj! tjljJ-tJI '-. 'Jfllj jLse-iIi/Vl 

.(^paj^l (J^>« (^-Uj-a <-^-ijl-i ^i 4 ^ <3-aJLJ-a 4j>.^a-a jLtcoj^I IjLA ul)JL>.tj 
( _ ;r 3 (jjj^jJI jLJlI! (jja 3j_u£ CjLui^ CjJLcL^aj dU jj (jlJL>.^LJI jj^-^jJ' (J^>- 
i"itl £ J-iiaJI d la 1 til (Jjlll 4_a_pe_t-a <>*l>^ t].)^" 4-1 ^-^J^ ^-^1 

. ioL>JI (jlSLa j^^c jHaaLi£ <_sVI 3j_Ju£. Jjljj (jylll nj 1 - 1 -^ Ur^ ^jLj-"^! C.--'^ 1 a 1 
lj_A ^jl ulj Jj-uijso ^Ijj>.I tile '-^ 4jj-t-a_jJLll l_u_uj)j 4_a^aSL>. i MC" pjj 
<_ 1 r ui J_Lc IjLjj. Jajj (j^-^- 4 Cr^ ^fj-" 1 <J^ J J lS^-H =LsLl)! ioL>JI 

^J-L^tHJL) CUAl^ (jy^-Jt 4H*_lJ1 < aj pjj . Ljjjjj < u ^£ ' dlseoXl (j^oJualiJI 

^l J ' ' " J ^1 N J j f I * il ^a-**t i nlj 4_uL*_aj Jl)^l_>J1 

: d"njll aJJb L^j Cj jLc (jyjJI a ■ a all ^) J^jj (jr^ ^*i^J • c ^ iL J J "'^ 

i4_«_i_>J! (ji_«-jLi QaJljj V (jjiLJ! LoJl^j j^LJI ^1 ■ < all 

(j_o (jj-^*'- 1 ^'jj 1 (T J T ' ^ l^H^ I 1 j J I -St «" ( ill LaJuiCj 

. «3j-aJLa L$j1jj>.i A la * "J I 0 j tj >■ 
O-Sj 4_jjLaJLll ljl_3j_ilJa 4-Lajej C^-iaJI 4^j_»I/ LxjJLv 
4 _ J? _SLJ (jr jj/l_3 OtJ(-3j LoJ_Lcj .(Jl h Mill ^e-i g-llajl Lilj j j t-> At I ^LnJa Jjl-u 
Ijljj ^< 1 1 ■■ 3 (J) i"i i" -I 0 1 11 1 1 ^1 aLai Cajj-lm JjjsIj^JI JL>.| 4j 

. jLcJLj ^jJaJLa LjJLc L^la ^jJI n i^itl p . ..Atl 
4_Lajlj (jr-<j 0 iitl (jl ^J-^j'j ir-ij 0 ^ (jl^ Li^ 5>f^ ^jlj^^ 

alola-Lal Cjo-ud ^o'i hJ iJ_jJLi_£ CjJl3- »1 0 miII ^^^3 LijJ (J-^ 1 l-Luu 
. ( _ ;r _^CJ IjL^La S_3j_jJ! ( j_a jLlai Sj^Ij 4al i na (jlsj^l (jlr Oi^-jJaj 

pi 1 ta 1 aVI La ^Lcj-ij/J .(Ji-ljJI ^1 ^j-llL^jvj ^jL>JI ^1 (_^>-jlj '^-'^■J-* 
^J-LLaJj (jj-Aj ^_^l J_ll Cjj jl t»l a ( n II (j-* J^-*^^! ' S 1 imii ^_jj?c_u3 
( _ r j-ulj '"'J^** L^seJaxu ' " ' * T - ta 1 a I LaJ_i£.j i(_p3j^/l C^jojIj . I j A ? .l j"a 

t."i 1 1^ t»l a i ntl ul2 )l ^jy^JI 4-taj&l! I ^jj-3j • 3jL?e_>JI w Lu ' aj ^jt '"-^^ (j ? -' J ^ 
O^jJ J^J . ^ JLa j I ta S L^jl jj La^ (Jl a uJI (j^s ^1 ^^/l (ji^- SjLs. ^jj 

...(jlsjVl (^k: Ltjliil 
Ll>.Lia Ljjj i."i < a 1 11 ^^Ij^a^ jj^Atl pL«Ja JjLuV O-mLv- LaJ_i£,» 
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(j-«J . 4— (jr^- w ^ ' J—^J * (j-° 3 ^ * ! ^ 4 LauLilLa 

jjjJLI I J i ulj a a xl 4jL«J! CjjIj .i_4^UI j-^Ii 4jUlI! (j}>^ (Jl a miII tfLjol 
^>LjSLJ [£JU I "i K _i (^Ij^e-a <~ . *C , „ a? jl (jisjjilj jj La£ 

4 ( __paj^1 ^ja-m < )lj3 (jjs ^j-^ ^ $* rt C-JLa rv tit-t^t-l 3 ^Jijl (j_a dul^ . l-o-* -1 

4l£ dil j CjjIj jlII . (Angara) j^j jLu j^fU! <j-a Ijl jl>- jl Lag,VI <-S>>- (<u 

(Jo_lj>JI j-_j_jj-J! i_sL>.l» : ( J^_lJ! Jjajs dul^ (j^/ Lal_a_i ^_Uslj (J*C i"i ) 

La_Lu iCjL&LsoVI (J£ ( _ ;r 3 OjjL>J,I L^jtA cL^>.L-u 4-L*jj_a t— !j-^3 I J^*"^ C ^J-^ 

(_^r>jV1 4_)LuJ1 (j-a 1 , ,. (JlJliiJI ' " «j Lta 1 1 m£JJ) Laju^fl . (j^aJa_AJLa jC-Aj 

(jJIiltr*. t_4^.jJ!j Jjjt jj! (j_a i ^*-J-^ (jr^ p .3 ' '"*■' • '.'^ (jjLsjj SLLaii! 

I jjj iJjulII L*J-aj>- Ljj^Lc. • (O-gjJJ 42!l!I 3j)Lcl JjLs-lj (j-a ^ JUt! 

Ijjlajo p j t< j 1 -sJ.1 (jl < 1 ,1 II j-uiiLu*. dJLLa Ljjjv^a .4j^2JI (^Jl 

.((Sj-aUsJI OiX£b (j£. Jujutfu c_i£,j-s i^j^oJjLstlj p-Aj t^jl^ Mill 
j_>JI SjLC (^1 (J_o_lj>JI JU>.| Ja-jj (j-a 1 " 1 c j '*» JL3a (JjJL>JI ( _ ;P 3 C^i£» 
(jljijjl tfLjol (j-a Ljoj^j SLjti (."1 « a 1 11 LaJUx. L^jJI jj>. I Lj I ia> '-^j' >^-sl J-JJ 

Cj j 1 <•> d i til 1 

cLiaJ (jL^J • 4_uj) (j_a j-u£Li (_^i>j-C t (^j-aLaVI d a i (jl^ . »1 a i nil j-a^. J^-*- 1 
Lg-La LiLti (J^l (j^Jj ^j'j- 0 S Jjlj (j 11 a i"ill (j-a j-J^i I J-JJ . jL^ill (^yi jLJI (j^i^ 
I Jo La i>«ljj J^*J i. igl II (jl^ . Sj)j^>J,l (juiJLi 4_JI jjtilll (jSLaj (jl^ ^LllLij 
CjL>. ^o_a_i L-klsej c-t^UI (jl^ La_i£ Sj-JLt-^s CjLlijj (^^ailu (jL£j .jLulJI^ 

i^al jj,l CjLaila ^a ^a 1 n (jyis- i. iglH (_, li"-^! (jl Laj . . . (jaill 

.(i^aSLII ( _ ;r 3 SjlsLlII ^L>.j ^l_J-I I ' " 1 1 la — ' jJs J j~L$j (_pajVI (jLi Uj » i"ij 
d i mi" Ci» a 1 11 3L^3j . (i(jl^» j-^-i fiULua (jj^ ' ^j'^tl , ..£- 1 c^j^ 

(_gjj) dJJ j) ' ^ . i .^LlJ j-^-JI fLj-o Cj I Jjj . . t_> JoLIa 4jc_l>- I (jl ^1^ 1 0 1 
4_n_al^J| i>Juk oij^.»*m (_ ;r 3 (JLajiJI Jl>.| ■ 1-^ 2 1 u? liijjaj Sjill (j^s (jl^ J)L>. 
1 j^ J<Ua ^Lfljul (j^. 0-a_>>j L^jl »l aUtl ^>J^I • 1^ 1 i^oJLijj CjJLaj 

i^jVl (^i^. 3j)^>.jll 4jj)L«JI SjiULj l^mLaj ,_jjlI oolal (^ult 3j>LUaII Sj>UI 

(j-^,1 » i"iVI Jal mi ill ll>^ • < l-*-"il (j-° ' " ' I ''""J (jr^ djajilj 
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(Jl o mi (j_a ^J~^* p ' " ot"^- J (*-^ ^-i^-? 1 ^ d aJ t^aJI ^1 ^_al Cj^L?ej_o 

2_lU 3j "VI CjljLia^JI mJJLsJ (j^ 2_a.iL3 cLoLUia d ijii i u till!} (jL^ Lajjj 
(j_a 3j_j_au 4JiLa_La ^3 < , i ^ -»■" a IjuJl^u 1_lSLuL£Lu3 ^Lta£ OuLcj 2 rt , ' 5j 1 1 
. d ijii i nil 0 J^J jj| (_g I 2 " ' ■ all £J3 j_a dJLui (j^J (<sJ (j^-Ij • p ^ " S-^i^ 

0 >njtl (j^s 2_j jjv J^i jii^I 1^ ico-ji! jls L^K jLSLa^l 0 jut 
cjjLs. 2 j i .i j *ijJI 2 U iiitlj .Mjjja Jr!-^ lS' t*^ 'j-* - *^' 

i Liiajl Sj j j^ 2_aJLt-£5 «L>. 3-aj 1 JL>. JJJ^ jL^t_d_)l i_dl_L& (jL^ «U| 1£L_o^jlj^j 
.Cjjl_>J! jJso-a ^^,.3 5j-flj> mJ| Jlj>.jj pj liil j £-aj iSjLJJ! J-f^ (jyj^J 
d«Ua ^j( ; 1 j JjjLfLr^JI aJJb pj^L) 1 JL>.1j |j j i ■ c\_a3 (jl jJLuj 

. 1908 pLc ,_p2jVt ouj-l^s i—jjos 
i^l i .I -v^fl (j-a j— i lTlSLII t_^!j£LI! (j-u Ijo- 4j>jji!jJ! cjLc.lj.iiJI ( _ ;P a j^jj 

LujjK L_£il J_a jj>. t ^* »j i JLaj^ILa I j . » « j i^^jjjjt.a Lflx^iUJ I j .'^» « 

^ jr JjSLIIj jLJlII 3j j <j-u La j«j£j»JI ( _ ;r 3 ^jljlu • 2^j . a£ CjLlJjj>. (j-o 

(jl 2_a^l ,n lb ii 

. 2x.l i ntl (^ J^La 70 lAo^L'iJI IjHaj 30 2x.j i iU dJj^tUj 

iLLj. (j-IaJ! (>SLaV (j-diljJ! LujSj ^ ^1. I U.^. VI Ijut Jlo iiJo. ^Ij 
S j^LII j i_u jJll pi Lla-Lal '*» . jLajjl 4j| ^(^yjj.Lill i_4£. jj I j_u LLi I . ^.j . ^. ^- 

(j-Ia L_i_j_a jLi^. jj-a iSj^ 1 J^ 6 -* 2 - 1 ^ L^JjL^t_l (jy^-II jIjVI £j_aj>. (j^ijLa-l 2_jjl_J| 
CjLcI ♦ Mil ' ctlscj ^ JX. 1 o itv t^j-i^l uj ( nl -^5-^-5 ^-a j taAll 4_q_l£ 4_ij3 L^j Jl>.|j 

La Li 

CjL_j_iJ_U p ^ d ) q\ 3J_lj>. Sj-SLs L^_L»Jj . ijr j1jJ1 j-_j_aJ_lJ1 j_A I * J j 1 C^->- 
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4j>.jjj_a »j i<i 2 i a a j I a JL3 (Vela) !>Li3 (^j-usVI I * i.aJI j -i all q\£ 
^^.jjJLI! (_gjii$JI .Uj-wttj ^ i nlUVI i_jj_l>. j-2j tLalaJLa Sajj^Ju 

jKdllijl^lJjVlcjI^Lu^l JtH^J- 1979 ^Ll ^ (^jaoui) jyb? 22 

5J j_aLX1 4jj_>J1 pi cl±Lxlj}\ jjl S< <_i JLa d •t+.a, j j ygjLLta c_t£^£^ j-uLj 

3_<ia.Li oLUa^J! (jjS^J (jV JUivl tiJL^ i*!^J! ^ 

j i a c (J;r a Lu3j-Laj> i LjJLs. 4_L«-aj Lxjj J i eaM i"m <Li5l liaAJI ^1 i n~>.Vl 

JJja jujJ,I (HO) *UI ' JlJL»J! <jjs <LlLLI ^ i_oJ|* <_ujJU (jl 
j! (jSUjj .(3NH) j»j-ua-aVI (j^jlsj t \ <<ijl (4CH) jlliil (>a 

j^pajVl j se i t i-i J_L1 jj_« ^ '<~>l *j-^>* i£ I ^1 J_La_t-al jc (* j: *-' J 

L-o-J-3 iCjLjULI! JjjJJ ijLjcjI/^/I ( 3J- =>,,j '^iJ^ 3_oJ-^ *L>.jjsj i3j_u£ sLs-Lifcj 
4_L£ i-Sa-t-uJ .3_al£ jaJUJ! *L».jf ^ LftJJJ '"J" 1 

(jjs 3_3j|_)j(_a 4LAa *lj^>-! VI £J2J (jJj .(jisjVI ^1 J^i-jJI 

. «Gl (j_a 3 jL^tjJJ ^ Ijj>*V1 (j-* dil u i-iLI j j ■ gall S * 

JJLc (^1 i_3jjLLII (j m'ij^jj^jj-^/ ( _ ; ^Lj ; i^ jjjJ I joJLkJI ^1 taj 1 "I J^J 

(_S^j-»_aj . K i ujJlJjJ ^-^5-* SjjLlLLIj I Jl>. j« ' aJI jj-uLLI CjLu_o* ^ jjj^ 

.CjLjjJ.1 jc ^Lt3 ^ua-u (jl (jSLxj 
LaJ-Lc LiljSLaJ i4_j£L^5 »l <i 1 ntl I jj'a (jjSj (jjjJI Cr^^!^' O -0 JtA^-" 

(j-o ^LjVI jjjiAj Lul j jj^jj 11-iIjLjiJI (j^s MjIj i_£Lh (jl ii.USL^ lij^' 

■ -1 <i 1 11 II ^^-3 3_)j)l_L!l ujL>JVI (j_a I jl 1 11 a I jtjjU Lusj^. ^JL2jj i<4-Lui 
(jj-Aj • (J-ij-^JI JJi^- 1 tj-° I Jl>. J CjI u jj-a fiLil J_a t_djLj_Lll 

(^pajVl (Ji.jG lilj . IjLj 1 laj ^ ^>»J Ja^l uuX\ c-t^-jJI j-a 
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( Jr -A tjjjLjJjl (jj . LujJjj j^La^aL^ 4^_a ^Lijjl 
tj^r i**<"j ' p La sc-Hj (jl 'i - ' ill V t^j u a Mill * ijJs Lkjj)j-a (jy^-Jl «La_ijJLJl 

jIjljs jJso-U ( _ ;r ^ j_<ii_>J! I (j-- 0 L-*-^'- 3 L -^jiS • LjLLalbL 

. j»Lc (j-a j»_4J-!l (J-*"*- 1 (jr^ L*5I J ijaj-Mj ciljLtill J-ilj (jLfl ^LULj i(_p3jVl 
(Beta JLjjjj LLu i-iJj^u JjIj 6^ '908 ^Lc <j-a (<Lujj) (jljjj^s- 30 
j&j>j K 1 ujjujj CjjLs. (j! jJ-jjj (Encke) 4£Lil JojjjJ.1 Taurid) 

fiL^_i£J ^1jj>.1 m£| jj-a i>"9 ' a 1^ uj 1 J-^i Oijl^ 4£L)1 ( uJLa <LatLa.9 

5jl LcaJI 4^t_Aali-U 4_jf£j-j_Lll CjL>.jJ1 t. i 1 i 11I j^jj>.t 

. (j-u Jl^JLI a ^ La III OuLJl (j^aSLll Sj^Ls 4^tCj-a ' a 1 iS^-^-u iJ? _UDjjLll 
<j-a jLi-Vl Jajj_<iJI diljj La u±ui J^JJ ^1 dJIjJ^I j^c L*.jL>. Ij_al Ijjj 
"i?! j! J_*_i 4LJ j*aj*_tJl £-a i_4-l»jj j j Laj mJ j-!l Q5UI ^ jjl-»Jl <■ i^ltl 

cjjjLaj jjlu cjLujlLI Qa£ cj jJj I jSLaj .j null La jj (_Lvkj 

1 Laj 3 1 .-j i^lj-_a^/l i m w j a ^JLlILij i^jj-^-JJ ' ' ' (3^" ^? J * 

I ' jj . rt t n (jj->»-J ijr-^ i '1 1 U (jl ^jj * La j ^j^jJjLJI ^1)1^ .tillLa-Ll 

Lai a • 1 rt Lb^ j t n * )J-*-Il 1 ^JJ ' b-^J- 1 i ^J^~ > * 1^? * i&J^-*^^ 

« IjIj^dj ((LsIj-jIdj »gj ♦ mi t ^jj>.» LflAj oj J CjLujJLl d * 1 a JL^S ^..jijIU, 
t_)jj_>JLj (^13 CjLu jJil ^1 (jJaj (jj; j-a-ALaj (jl^ . LjJK i"i I i. . 1 aa. liil j j-^J 
^yLa 1 ujjl ^jjij-ill j^-t-is ^j^* 1 I ^jj < « 4 ij La ■ ga 1 1 Jl ^>-Vlj jL>Jl gjqiiiLaJlj 
(^_jj-j^_LJ1 *Lt_uJj-Jl JU>.t tf^ ui ) * )Li£ ijr^J * ^ ' ^ SjjLLa ^jLlL-o JlLa 

(jljjjM 1578 JljjlsJI o"jj "ijL 1 11 (jjjLjjjil (Magdeburg) ^j^jjLcLa 1 . ..i 

» j & m£iJ-J1 * u JLaJLI ^)-u-a l_(2Jjju (1 J-l JL>»J1 t lJ JlLLi ^3 jJb V ^j-j^JU » 

« ( _ ;r Ulj ' 2 La >■ I J£j i4^.L^/ J^j ^jj SjLcL ^"1 1 4jj ui ill LI Laiell (jl^j-Il 
S-jLaJi jii^l jjjjGJL ^ j i aaJ MjjJlj i4i!l j»Lal i_4^,jj|j sLujJI jjIjjJL 

I LXcaJlJL ^-A^ILl (jt t.^i il l V iiljJLre-a 3jJl^e-a j jl a lIs fiU LuJLa JSLliJ (jy^* 
dJJj 1j_UsjLc (j_Jj^>.Vl (jSLIj .« ( _ ;r LcVl Mjjl a intl ^jj^iV^Al l.\ ri" 1 1 j (^i-LjJl 
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Ciljl o i ii II (jLa LjL2a_>JI (jLio (j-a CjLujJil OuL^ til 4jl» :^JjJL] 

.(((ft^J 3 j<j"il a Lajj ( ^Shiii 
i_lL£» jflkj Udjfi jl) (jJL-A l_u j-a jJfltM (_L-*-<-u ^JLSl (jl 

(Zu of (jJ jj JuJa (Wu) (jj) lilLU j i ii a (j^atjjs jj ■ all «(jLi (_£a-A j-us^/l 

(_p=jVl ,j-a (jJLfc c_u jLa t-jlj^al La! . ->}LlU J-^a 1 057 ^Lc ^Jsi di! j (jl£ yin) 

' a_i-ui-ll (j-C (jj ^ i a *l tj j i u-flJ q\£ l-a-ijjj O^Lj-LI 66 f*Lc (jr^ 

(jjj jjLajjjJI jutLi 1 066 j»Lc (^j • 4laL^ 4_u-u (jjjjLill a (-;r S-i (_g jJI 

lj-jjj Vjjt (jis I a i i n-w (jl£ l_ujJi,l I j-A (jl Lxjj -(jJLa l—jjlt 
(_Ll£ (j-a l^**tK \\ La (jj-u»-a jl (J*C i"i ) £j-*_uj £_2e_*Iu La 4£U_a_a Ja J 2 i ) 

(_gj Si a i ii U (j_ajJI dJJj 1— fl-st-ia (_JJL>.! ( _ ;r 3 i_uj-U j^j J^Sj . jjLill ^LJj 
(Gioto) j^oj^- J-aLJu 1301 j»Lc ( The Bayeux Tapestry) (_gj"i . iuLl 4-uLj 

<LL>.J|j i^Lik l_u jj. jjs. I Ija^la OjJL>JI (-5 -«-3l jJI j<u-ujJI i ii i »j-a JLs-l 
j»Lc (^ j^Ja (_gj.II j-^jSLII jJ.1 Lai .^j i nU J^LjI I <j n i nj ^^l Sjjj-aJI (^ 

(jV iLijijj! ^-3 i_^_c:j_!t jLj! jJLs i^JL* i_tjjj, (Sj^l 3-Sa-c (jLSj '466 
i_^jL>- jls idiLijjJkl Jjj/jj i_gjJ! i4i!l ojSLj (jl l^aL>. ^ jt j m U 

tlxijlaJLta-uilJI (^Lc I jj I jjjlj-ut JL3 I jjL^ (jjj-II dJIjjVl 
j ui C ^jl I ■■ llj J ui C (JjjjLjjJI (j1_lj_2jl ( _ ;r jj (jjjjLill (j^jSHaJl (j\Il5l 

jj j"i" L-g_lSLIj i«j^e_jJI n i ii^/L^» r I La-ail ( _ ;r 3 jjjjjj L^jLi CjLijjJil 

Jl_j_o_ij (j^LIj . (j ii n ui \\ (j^- Lajlj JjLLu L^jLljl (jV (j n o ilitl p j t a * 

Sj^LaJI i,_LaVl (^-L^ i_L^ iCjVUJ! ^ j_uSJI ^ jj nnll J^-jJ! 
(oJaJU (i^LL-Lt! /\ L) ^^i\ iji) 4j*iiU Lj>U»J! J1«j oLujl! o! 3JSLSJ1 
^_<-j i^j-II ^j!j_lJI ,j_a i5j-<-u i." i i .I jJ L^Jlj c_^!jSLI! jjlj i4_u£jSLII 

fiL_ojJ_t1 LjJLIa (jL^ LaJ_Lc (jjjjj w La^lj .^jj?e_l!1 (j-u (J_t-aLoJ! g I LaAJi 

(jjjLajaj L&LjI LuLLaj i»l a i nil CjLijj-U (j£. Sjj_>J,I (jUlJLl Lo-Ll j»J-iJI 
CjLuJ_U (jl ijJL^j i 3^tP (jl mi fibLilo i(jj^_u g^UM nl J^J . 

jl^ . ,.jt (jL^ I a i i n^. i l-A^>. (j a (<t i_dj^elu V (_^ojVl (j-a (^JJ (jH-^ 
(jl : I cajl (jJajj (JL9 .(_L^j (j-a t-Jjjjl L$j| ^-a j n?ll ,jjs Jjul L^jSLIj 1 'j>^ 
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sCjLaJ! ^»o^e_cJL£ 2^4-*^ ^-sLxij-U (jl (jj *^*.' dri 1 -^' tiljjji Ij-JJ^ taieJBj 
L«jJ J-J^! I 1 1 ii 0 mi (j-a Uj i>i 0 S l~~ oLjjiil OjL£ U dDj£ >aVl jl£ jj 

(jLjji L^_ii_iio 4CjL_ljjlL1 (jl Ltiaj I j $ La ] j . ((cQjlilll ^^j?e_lI1 (j_a ^Lilljj 

C^J(-3J jJsj . L&j^j-a (j 11 a i"ill £-23 V JLo f^yjS ijjj^tlu jSLII (j-a 

«LiLj J_i-a 1 Lg-j j 1 i" 1 1 j <Ljj8 Ua-l] I CjLjj j-U CjIjI JLa (jx. (_p3jjiAJI SJIjJ T~ 
Cj|_j_lJ_a (jl CiT I'r-iji CjLiI 1 h-v 1707 j»Lx. lSj-^*-^ o' Cr'l O"^ -1 * jja-ajl 

76 jJL3 d_LaLa 5 j^L> 4 mij juil !j! o^lfT 1 682 j , 1 607 , 1 53 1 
^L«J! ^ }L«-3 j gla jlsj . I 758 ^Lc <_ijjj,! . I 3j>jj_i ! jJuj ,4 ; ,,, 

I 1 j a 'jj- 5 tyJl-A t_xjj-a l?- 5 ' . 4jLsj Jju 4 n i uL ^ a i h ^LULjj i JJL>J,I 

/»j j j U ^ jj cLuLUiS £ *-^j- a La jut j i^i Ij n_gj Mijtl jjjLlI! 

. 1986 fLc 

Jlj^j-jll £J-«p- (jLa '(JLlil lItS-^-*-" Cr^J '*>^ Cr^ J-f^ L - Ls " Cr'! J"lM O' 
, Ta ^ , liuJL>. <U ajJa-Lal j-jJLt-^ t uJLa j-uG ^\ L_jJL>. ^tjj-LI ^3 

jSLII ^1 4_u jL>JI jjjQj UJ ut'°\ I'iji'i t_! JLaJjj i_u jJil I ^ i ^Aj'a i(_iS| jSLII 

4SLL^j uija» ^.jjjGJLj La*; La ) 2 aj L^illi (_^3j^/l (jl l_Uaj| > ^ . cLu^illl 

JjjUll jalu joJ I iLa . . iisLa. I J5 :=e -" <j^^ >j ijul\j jLiaiJI (_^^Lc 

.«3_jL^_iJI ^ i"i"j ijlj n" i iiL (j^isLlu L^jLa ^jL>JI (j-a JjI jj^JL 

j ) ■ a a Cjli (jH* ^ J '^J^^ S^SUI ' " « I la-j-se a (jl (j (jL£ (j3j)-u (j! jJjjj 
■ L^-lLc Ja-S-mJ jl j-a (jl V! 4_cSL4-a i.'i i njl L^ii) 3Ll>JIj i^^^JLa 

: JUs Lojiic 3 i^iaUJI SJLpJI tfjLSLai ^j^-I ^ dilj (jjs jjuI ^\ i_4jkij 

( _ ;r ik ijH^' ^-iLii jJi! ^ya 4 j i ih'ij Ojjj ' aj (^13 (jl nil! j (j^. ^ '^-'*» (jlil » 

4j>-L>JI ,j£. liLutLj i Lcj tiijpJ,! jjJI idl^j SjijLa j^Vl j .ji i^l 

.(( LbjJ »l j uj V I (Jl^ 5L_o* % a" i nl (jl (_L^I (j-a L^jJ 
^_a^L_a ( jjuu (ji_i La ^LjLaj j_ Lc jjt ^LjJj (jSLLaJI Ji^-J I 868 ^L^. 
S^La 
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ua3 i^jJIj (N) 3jjj (C) q^jj-SJ! ,j_a i_£jJJJLl (CN) (2r}j.jjLiJI 

(jl ja^jLa jlsj .1910 ^Lc (jJLa ujla t_u j j-iz. jjj-U liLij (_,JLc <_p3jV! 

5_al i ii II ±\j a U Uiitl jJajJLfl : JjJLAJ! j I iSuj^U JjLs c-uj-U ! j-4> 

i i^ill iiybJt 1 19 1 0 j»Lc (_ji>- 'j-jiSLi Jja? i_jjd,l i_j j Sji^-jII 

•.^ La 1910 ^Lc 

j-cjLi1^£1 cLA_t^t_u3 Lai (iijJj^j^.u ^5 j^>-I < <-iJLU Cj^Li>.j)> «^_^£ji_i_u 

JJ9» CJ-f&j <Lr>. j^t ciJjj JulS i( jjjjl>tjl o°3^ e?^ (Examiner) 

La Lq-j*. cll^ (^j-ifu_J 1 ^-u-L>J 1 »j <( ^->. ^3 Ll<-uj Jju A^o-mjJ ^Jt 

LcJ 1 jj-* J-^-^J 1 0 9 4 (( 4-^>- L-3 «L>.j-a cLuJa Lj L LlI 1 1 »j i « Lu L^s_« Lj l_C 

JjLtejj ijL?E_tIu^l ^1 JLt-uaj LLse-JaJl JL>.t»j <i^j>.j-iL i nil ^ ^ h Q^j * nn 

(jj J cj^Lfljv cjJl2^. 1910 ^Lc i^y-^j ,<((-_tjj_LLj LtijLk JL-^VI 

5 ^ LcaXl <-_)^j_>J1 m jL^tlJI t Jaj . t^j-uv L-ujJ L 4j jJj (_-u-mJ jqJLlII ^ ^**' * j 

♦ t^JjVl 4_J,U1! c_Jj^Jl ^ JLlllI (jJ^L-a ^ 

.^£,Kj m. 4jt_aL>J j-jLJ! Yerkes (j-^j^ J-t-^j-a LJLU 1957 ^Lc 

Qj-j L^J 1 OJLft-f-u 4 ( _J_jJJ 1 (j-* jj>. LLa O-Sj i _ T 5 JLu^j-L 1 1 JLA 1 JLo^ j O-t^ 
cU^.L-3 (j! tjj^. J-^J ^J- 4 - 3 (jr-^^?* ^-C-Lj_*_aJ1 t."'^ i >i at LaJuLCj . jlj o"i < .iL 

t C'-lc-Lij ijr 3 L_A 4_o*jL>. «Loj Jo. 4\Jl>» 2 * (j^^-n* t ^^JLc 3l£1jJlcLuij<3 
4_jJI CjjJaj Ijl dJLl j_A dJLt-Jiil ^ tjr aIaJ1j . »1 o i .ill 4jr 5 La f-^ut JL>. J 
^jLs Lo^_aX.J .« Jijj>»j_o fiULs fi Lj-l| j ^ *" ^-1 ' (^ * «LjL^ ' p^**' ' " A ' 1^^- 

. 4_iji^J 1 (J-^>- ^£j-a 1 J jj>. (J_u_lI (j^JtJ 1 4£LilL 4_u_u Luu*. I ^ 



67 



. M^^La liJtujj O^jjs- lil (_£jj>.i *Luiulj «GiL>. Lojjo iJjJ (jl ^j^" ■ (JluLS 

(_;^cjlj ULjJljs. i ^ t_ujLo »l n i nil i_d! jj| j^j-jj *— ^j-^' "'j 
<Ll i.-. Li J-la ! jJj Ijjj-Laj VI mJjj V jLIjj i(Arend Roland) (jVjj-j-bj! 
: 4_Lo jj-Tjl i i ul (^tL*. J^a^a i_ii3a3 J-^J • i^j-i Jbo ^1 j la u (jL£ Lajj 4jI 
. « Ju.I_j J-J-a I U a ^ J "H"' Sj^ jjt <_uj-U <G j-v La St_j_i j-ik La 

. « Li^-i^3> I ^Jl^i iJ3 _t^ J» '.(J^JLjJ *LuLj *;L>. jcj <JaJal I ^3 Cj jl>.j 

CjIjI JlU (jl VI (j ii n i"itl Jo^- itl CjIjI JLa c_ilbl j£LII dJj^tjj 

. jjljjJI Sj-ujjs i_JLiJI (j£ JJ-JJ V ^jVI cLLAalia . LoLx-i itl i u-J 

4-i^-LiLtl QaS^j SijaJa 3jiS JjiJ *" 1 "" (jj-^' I « J ' " Vj iCjLuj-U CjIjIjlA (jSLIj 
Qa^oLaJI ( _ ;r a CjLij jX\ (jSLIj '(j ' " " '"'II ^Ua-tJI JL3 ^^Jt c_^l J^LIIj • LaLaj 
LaI JoJ LoLaj SL^aAlaj i Lljj_2j 4jplj <_<£l jSLII oljljLa QaSj I iUj . JJijJI 

3 j n= I j I i»l oljl j_a t_^l jiLJJ ojL£ jJ 4j| jjt di! j ^ i. .j . ,itl Sj^s-VI <yc 

^L».Lc. L^JLu La-l£ a I J La i a I jj>.VI ill j_s I j i eaju jJaLSUl LaLu 

i_i£l j£ SJlC . ii n Mill *Llail] j£LjAI ^cjjLIII Ji^-jj (j^ La^JJ • ^^-*"l f»' 
0_a_iLt-a_j d « Ul ^ j ^ d j-r |j| its! CjljljLa Cjlj Cul^ (j?-*-^ lLLIIaB .^j^SLjJI j^ola 
OJa^l 3»j O-oLcj Jui^ i4jjjI J CjIjI JLo L#] iJluL^ ( _ ;r lII i_dJj Lai . I Cjj-oJj 

^pJI t_^ljSLII oljljLa Lr a i 5jJL>JI oljl jlo (jLa I jiSLtj . »l S,itl ^ic 

j-a-»-ll I d ' aj * rt cLL>.j-a jlj-ZLi_ulj t^yjajLj agll w a_ulaj| g I 2j 12! I JLA ijr 5 dtJO 
. j-<j_»JI ■**' S rt ^-Jjl 3^ CjLaJ_t-a ■ 1 ^ nil ilill LlaUaJj 
i_>^l jSLII «ljj La A>Ua (ji.io Mill aLtalil 0 LaiVl ^ JL»-JJ 

JJJlJJ 41 UJLO 3l ^0-1 (jLlLa L_£lJl) ^j^-lijjJj jjj^Lc M^ip->iJ I JL>. Sj jj^ 4jjjI J ^L^i-lC 

JJ_UJ .^Li_i_u 3jl_U_u cLCj-i_u (jyic -JLJ^Jj V fiLCj-<_u_) ^j-U-^-JoJ 1 J JJ>. i 

<& \A (ti\ CjljljwO 1^ 1 * CjLuJ_U (j-o 4^.j_<jj?E_a t-L>o ^LJLjj CjLuJ_U 
file j^j_>JL1 jL_ux (jji^- lO"^ ' ^^Jthi^ 'J-^ 2 ^ tj' t - ljLJ J * (j-u-Q-uill J 156 - 1 J-Lo 1 Jo. 

3j-o I ^ 1 .in 1 J^->»J j! tit-ilj V L^jLa i(J^-j t igj" ui 1 1 j_a L^jIjJI^I <■ <j 1 11^ 
i^Cfj 1 Jua ij-U Lo j l£La ^5 j , Ct"^* ^ ^ ^ ^t-u^j-tTuJ 1 ^ 1 la *^ 1 d ^ ^■**' A Lljj-5j 
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jj-a 4jl3Jl1I.I jljll Jjuoj .j^cjjjj ^LfljjVL Lgjjlj^s- IjLlJ £ljj_Uj (_gj"i uiXI 
' flla> Jl_lL>J1j jLulI! jj-a ^Lj-a^ d j i n o Mill ^jjJLj ijr ll1j ifj a a Mill 

IjHa (_£jLjij (.gj" ui-ll j laja (jl I i i*r-ij^l ^Jj . LJai Luj dJJjj sLkjL^s i_u j-tl 
| j K (jjSjy LaJ_t£. (jSLIj 'jL^ *J j (j-o jjlus] l_u j-U I (jLd I JLa-lj 
l_LJj_a ~ j i aJ La J_t£j . Lgjl j i-^l jSJI (j-U 4al i nil jJLflj Ij-fJ^ Ctj^j 1 11 
CjLs!j_>J! (jjs (j^SjGll Jj i nil till j j_uj 4jLa itfjl JlA (j_a *j^>- (_gl (_psj^/l (j-a 
i_u^c t_^jj-U (jl n-sLLall 4jL#j Q^a^jj <jSL!j . LgjLCjj/ jj-u 

t— 3 LtTuT^V 4_ul_iii3 Jj^LLs! ijr II La a^j ^5 ^jjJl^jlj l_3 L$_ijj 

(jlajVl (J\ JU . >L>J a! >L>.Lc t__^1j£L!Li Aj-La-L^aJ oLjj_U ol 

L^iL>. (jH-^ -il^-LI LjLLjj CjLoSLj^SLIIj CjLajJ_LLj 1 a L£tk ji^l L^ajLjj 
i3j-j_iSLJl a L<-ll>. 1 (j-* J-^' (jr** a LilO- ^ 1 t • ^j-t-u-g-tTuJ 1 a Lta-l! I 

aI i ii^v^U L^_Lo J-*^' S^iJ-LcaJl a! 1 n-v^U CjLsI J_La_t^1 t-dLt_A Q^S^j JU 5^ 
c_<_iJL-o 5j j -t < ^ ^ «U«* ^>-LtJ1 aI J La usz \ CjJLjej ,jl JU .3j-lj£LI1 

LljSLa j! jj^I a \l .^.tl p 1 „->J| jjL^ I jl (jSLIj 
3j-i>. ^ 0 1 tU 4jjjI^ 5j-i>. j-ijtjtj ' ^ a I 1 ta < a I ^jJ IjL^tAjl CjJL^j l^j i 
J_a^ i Ltjlaj jl 3j^j>JI cli}-^ ci]l^~-v.| 4_lL*c CjJlso joJ Laj . 2 " ) ■ ajl 

l_LlLa j-a^ ( _ ;r 3 J^Lj (_gl ilJLaj V 4jI Lxjj ' ' "H ^'jLji-a w S lj 

j» La i ■■ ^J-Sjj .(jl-^l jJI i .1 a i^ill aLLalll (jVI >Laj ^^Jl oLSjaSLII LiJL>.j 

J_l2 jaJljjJI L^a 

. t^-U-t-oJ 1 Cj 1 j Lji-« 

d q J Ct^I % ^3 j ^33 ^3^*^^ SLLaJtil 3j-AjJLj Ij^j-^J t (j-a^-tTaJ 1 ^Jl 
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Luj-dJ * 1 j^J 1 jj-o 4_jJ 1_>J 1 1 jUj 1 jj 4 Ju JtJ>J 1j jj J&^eaJ 1 (j-a i_£iJ J_a 

La j Ij-C ^^yl^. 5j 1 j->J 1 J £ j L*a] 1 L^-La Ju»j-ujJJ i (j_u_<j_4aJ 1 <J jjv j j Jlj L^i£^ (jj-^J 

. 4_u_u jLlLo 6 , 4 » 3^-11 j *-J-<^>- j-<s-C * jLtJI (Jj^ * ^ ' J* ^ ? 

CjI all Ua l^sVI CjjIj^ j l^c 4jr i^. JLaI (J-<j->o L^i^ w 3** J Q-fl-II j'j-^- c^-^J 

(Ji* j_j jj^>* jjj-L1 (_ jjL?dLi (j I Loj , ^i.io AUaJoJ j^-j-U jjjLlIl i _ ;r s 

CjLl^j aj-jJL^JIj ^jr^jijJLt^Jl ^jjo L^_jJLc t ^ fiLaJjll iJJ^jSUI ^sJIjjlJI Sjy Jt 

QjJb^ * q\ jJ^I 3.} JUlLo r*Jf^£> (J-* LAJ J_a ^>«i! (Jj^ -1 ^ -4_1 L? * L>. j t-s , ,. LlA 

l^-i! ji>j Ll* 

^yjjlSDI j_uQll JLso L-Sj i ii 4K 1 11 n Mill al 1^ lit i_al uijSI jsuj LaJ_i£.J 
CjLxj jJilj ijLi^VI J-J-<t>- (jr^J ' 4 _- r JI >J llac L^K g| » 1 ."ill 4j£I ( _ ;r 3 

. cjLSjj^LIIj 

* )L_Ua_^JI -i^>" 3-* J-^-^^ j> J-A p 1^ * ^ j . ^pajVI jj-* * 1 i nl**il1 fills L_o^j 

^>.^l_j t j- a j »aU ^^^jL^-LII ^j^SJLII cr^- ^^d-J^ A5 Jt dL5 * ^^L-*-^ 4jj-<)_cUI 

I j j l^ a S^io. l_iJ I J^e-i tiJLL&J . l_i^l ^SLII jjlj SjjLuAI (jlaLfljVI 

j_cu>JI ' ~ 1 1^ c (_^<-II <j-^'j-^n cjLajjia (jjs SjjSilll dljl ■ fi^AJI L^jj-ctc 

JL=»o I JL>. ^j-jjj-Sj ^J'C uj j 0 gUI tj^J (j-* JJ'^ a Jju lLLJ 3^ ^>.^JJ 

Luj-Sj ^jLj_uj J Jjlx-i t."iK uiJ Jl^ tJL5^ tj' S" LSC ~ 1 J 0 ' " J^-**^^ tj' 

(jl Lcuj .(_fj^>.|j S i a a. j i ni i—oJl 4-j_a i4iui 5 |0 = 4 |0 /fil i 1 11 'lO 
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(j-o CjIjLJLo ^ « i aj (J-l3 ij-j^I 4al!£_> t_i£ljSLJ! <j-u 3j>jj>.j_a OuL^ (jlsLaj^l 
^Lia ^jJj-I 4_Lx^/ i_aJi 4fLa (j_a (J>^' *J-^ Cr^" _) LtiUj^l JjijjJ,! (j-ai t(j^ i i nil 
<L>.1 i u a (j_a J-^' L>^J^ 4-3-1 i n a (jl La_i (j^-lj j -1 ^*l (jj^ 3jL)JL>. 3j-i>. 
a 1 J 1^ ' a I (j-*-i 4 f t n i_aVI *j c j se * j 1^**' * * (jl 1 nlr (jj^-i La_ij_a 'J 1 
\_aj JL>.lj j-H_aa_L_L^ j se 1 I *j 1^ 9 ^t^ -1 ^J-^* ^"'^ ) L)' tl)^ -4-1 * Lcj^jSLi jj>.Ifl 
4j£j_La^/l Ujj-jjl ^iXs cr^ O^J^^ 1 ^jr!- 1 "I it».^| <Ljj>.LJI 3j_i>Jt OjsIj 

(jLa isLuj/ i_iJl 30 jl 20 04jju>. 1 jus-Ij j-j-o j Li^ ^j^*- 1 L&jJaa jJLJIj 

. sLujj-SjJI CjLiI 1 n-»JI aJJb £-a Jjal jjj (_psj^/l ( _ ;r l^. 4ja!j_tl JLiC I 

(jj-SLj (jl j_a_2JL> V> t<~\\ j I j jti^ i_u jJ. ^Uiitl j_uQll (jl 

Lo! JL>. I jj 1 aj ■ (jl , ,. ij , jjlsj^l jjjs cCujjJ <_sL^ (jL*-t I i ^J3^ 'j^? -1 "' 

i_i_Ji 4-La J-J-3 Sj a ii U 4 _ = ^_I LjJLI 1 (_£J^>-I j-a-2J! Jjjiicj (jjjajLXj jojtj 
'j 0 2 H (j_a a I ■ ga 1 1 J ^ ** f-3-*^l (j-* ' * ' ' : ^i> c ' ^-"h^ (jjl^^-N 'J i4_u_o 
(jj-SLj (jl J-^J-J (j^-*f 2 .(_yi a uitl 4j>jIiI ^ (j nf I ( _ ;r 3 £-aJj SLjtaj 

JjJls. (^ jjfc <Lcjaa JLalo-La . SjjJijJ! SjicjjLlII 4-Laj^/l ^ jibj CjJijJI 
I a I jJa-^a I 1 Lloj L$j| (JjCbe-J 4-iiejjLj 4j!jj 1 ill I j' a i_dJj £-aj • 4ia ^1 JLs-lj 

(cLujj) (jlj-JJJ>. 25cL_u»a (jj-^a '3jlJ->JLI (j^JLlLl (_p3J^I (j_a 1 ^J "■ J -1 2JI (jji^. 
(^j_9 J-JLJ LaJ^ (Jj?E_i_0 • ^ Jq J-;^ ^(jy-*~" O ^-^J ^ Nlfl^ I I 78 ^ Lc (j_« 

4^jjj1I jj>.lj_ll JL>.| I "j i C j j"hj (_gjjlj i(_gjjjjl^ ( _ ;r 3 (jjjl3j_^>. CjLlIjs. 
4 j ir^i st i"i Cj^LiLiLa ijj^>-l (jl Jjlj lLLI!jj sLj^LSiJIj 'Luj/ LuJI iljL^Vl (>C 
J-^J ilLLIj w I c lj a ' n^lj i<Ll^3JI «Laj^5 Ijjl^l (jjjJI 'j J uJI ^-a 

^(^jjj La CjLjJj_>JI i>J_A 

(jL^ i>jj (j^ 4l>.jJ.I ijjut (^ 3.jL*Jt£j idtlUa (^ jj-UI (J^L^JI (jL^ 

a-ma (^1 4 __ r JLc 1 (jj-2JI (3jIuI SLjc^j (jJ! (j^JjLa "LiJ^ 

I a t a j IjLl oajl^J i(jl fl ui iVI (jlSLa ^ La i ujJI <LL3v2JtJI (j^ 4_L^lia 4 U i"i 

.^Ijlj^ij IjU. 

c-t-Jj-S (J *s uiJ d se la i (j_a JLcLt-^Iu jLulJI (j_a 4_a_tC CjJL?=_) (jl (j£La_i j o 2j| 

• l£>^ J-"^ O^Aj Ji>^ Cr 3 f . '- <1 - a 
J ta-J (jl i_tj>-jj - La Sa 4jjj/ sLlajLaJ jj^a CjJLs. al J taj -^^1 \jJt (jL^ jjj 
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^ VLls j-iil! ^ JTlULs .(j^l 
cj I j I j 1 a !*)'!'• ^ I j _i (jH-II Sj jj i all j A^tl ^^^^3 ^LlILij itLLIj tl_a^J! 

<lLy-m (_gjJI I flj^ajJ I (jr^J • ^ J. 1 ' " 1 ^ (j-^ 'l-LajjLx-a (J'j-^ * (J< ' 1 

ja^LuM i_j!jjjM d ij^" 1 ' " " c_o»l i ii aj I Uj La 3. CjJLso CjLaJLi^aJLa . 

j i > ■- — > T £_a - Laj La >■ 1 1 j j gLa (jj^ljluj .jLjcajV! «Lul i_3JL2Jj (_gjJ! 

»1 o <nL) ^ a mi La i<JLj_U J j j mi w 1 c i L$-La j-^JLj 'j o 3 II w 1 c j a >JI 

ajLxj ^ji j djelJ j^)^- 4 - 1 (jt^ l£^3 '^^3 i u M 3^£ J J~?^3 ' u "J '"""^ ' "JJ 
j_oj .dUj Jjij V 4JLILJI Ljlabcj i. m i Mi .UjU-Ltl ^La tj i SJI (^lc J^LlJI 

f\ Lga.aH jj-a ajLoJ! jLJlJL^ ijJLt-£aJ1 4JlILlI1 i_djLj_Ll1 <J^aa-£Sj JJL>* 
(jLa (^LlILij . jjj jGJLj ^ A~A»~'a LjjlaJbj Jo jJaAJI o jufc La 4^j^>- J-fij 
j -i^H ^1^. ciluJLa* j-j3Lj -i^>*J C^""* -1 ' «°J La^J I -i^>*J 

. (_£j_jjILiI^ (jLutj LjjJJ J^"' cH^' d aJaJLl I ( _ ;r 3 SjjL ■ Uj La a. 2 < j La La 

w I c (jj-^*-' JlJLs 4_LjL«-« j«Jilj^>Jj i. 1 1 1 ii tl Ij^Jj . (jlS i ulLi (Jj-ALa Ljj^ajJ 

. 1600 ^Lc ijjLiJ! 

(Calame) «U_aVL^ <t_aJLS J-j-m Hi 11 ! j_& £_a ^ua- i ii M J^i-I JjJj tiJLlitJ 

«bLa i5jJLc 2 cj ■ ilsj »2JLi ^ . n-v a J La ■ aj LajLuLS . (Mulholland) jjV^Jj^j 
cjLjli jJI tfjut jui=3 ' alLaJU SjLjj . !>LJS t-jjujGj j_o-^/l I jut (Ja^j 
4-uj\j^ (j^-^J .4_uj/ 800 j^e-i (j-c (J-23 3jll£ ( _ ;r a iCjIjljlLaV! jl 

jIjij (jl^j . jj-iil! 4j>jI/I (jjjISLhj! diLj-LSj sdaLvujj ^La^-jJ! jl^llaV! I jjt 

jj-* 3 ' it>l^ ^1 ♦ mi a J_Laj-aj La J_ul3 . jj-jlll CjL_u^L*j i—Sj-jlj 4lsL>. 
.4_JLc 4^JU i. 1 1 ii -cj (jl (jSLa-i ^LjJj 4jL*j (j^j ol-^ ' ^3 '** (J *" * 'Jj *1>-^W 
l_£L=»oj-j ji 3-^-* ^-»-3JI (jl J i mi jJ^L>. CjJUij ^jyjJI CjL_oLl3J! j> JLA Cid ui^j 

jj*j (Amplitude) L&!j_aj tdilj i . » cj^Lj jj*-j La!jl>.I jjLu cjL>.j^j 

^c_i-ul_J 5l a i nil 3j-i>J1 ^jl filljLxIl Sj^LflJI ^_a ^cjt- 11111 j-ai IjLAj ijLlai 4j^1j 
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.4_uj/ i_iJl (j-o Jjsl (_)_La oJS J-ij^J j-il-ij^. 

LLjIj La^ cjVLalo-V! (j^j • Sj_<I/Ljji j^cj «l jSIj 33 ■ ul JjV jJ! « jla j-^-a^- 

JjJjJI (jSJj • iSiuJLjJI 4jiejjLl!l 2LLajVl J}L>. liilj <±jjJl>. j^j* LojL-u 

3j_iL>J!j K i n^aJtjjj iijLai . ajLJu^l (j-a £_oj (_j-Lc 'J^^l O"^ lSj-^^ 
jcjjLlJ! (ji^- ' La J ' joJ =Lujl£LI! '"'I al JOa-i oVI (jLi (jlj^ju i Ljjjjjl (_y£ 

.la-la >L_JLa I jj^c jl 3_LjL2JI ^LajJb»JI <j£-!j ■ . a uJI «lk;tt j£LlU 

J^LjJI ^j^* 1 ^jL) ^jj>.V1 Ljj^jG 4_jiaj>. O I a j La * a tilla-i 4jj-$JLJ! j-i>J! 

L&l jiaJ s^Ijjj >^>JI ^JJj I ;t — S$ I jjj . Liajl jyll ^yic 

3j-i>. ajjjj l-a->J (jt^^ Cjl_jLUa_LoJ1j CjLal J_La_t-aVI CjIjL>.| J-1JL>o 
jjIj '"a j ajlll (jl^ I jlj j -1 all ,j-a ! JL>. 4-lj>3 <_p=jVl . L^jic iliJLvVl JHU 
SLflxlaO ,_psjVI I U" , „l 1 ^j^'a £j\ «l J La 1 oal (j-a I Jl>- j_uSLII JJjJI I JL^j 
Cjl_j_>j_U j SI aj S3jJ_iJI tfJ-^-J tjr^- L ^j'-i-^' J-^ 3 " liLlj 

<j-ujJ 5(jK 1 nlLi SUjjfcLa i_i£l jSLi a J La 1 aj VI LgJ J Lta^al <j_a 4j| Cj LSLj^SLI I J 
jjjG 4-a^j-LUI j_ir»JI (jl jjt J-sj-xJ, I JLo-_aJI j J 1 uAlllj . tajl j liJJ j 

La^ w 5 u lj *^ 1 'j 0 ^tlj ^Isj^l ijr ^ d 1 1 11 f 1 1 jj-aAJb CjJL>»j a! jLLaj-aVI 

L«_Lu 5>f^ c ^!-'- a j «La Vj V (_gjJ! j 1 (ji^- (-;r A 

4 <a ^.1— (Jl Sj j j *\ tl j a >J| ^^j-^^* Lal_4-J J^j-j (jl '' ' " ^ CjIjI j 1 a 

a I J La < ta I CjIj-uLU^ «Lo^jL>. pi j] 0 c n_<£j^ jl J-«-3 ^^3^ 

sQjJaj CjLlLsX.j i«Lul^jjJ! CjIjLsjLiV^ 4jljj_<j/ «Lujl^ CjljLs-l tiJLjjt 
(2^c aLc <_jI_j^. Jl>-JJ 4jcla-i u-l !^>. 3Jjjij>J,! (J-oj-II CjLij^o. a I J La 1 a 

^ OjJaxuiXI Sj^-jLiJI 3_>fijLSJI vliljo-Vl (jl Laj^ Jjil! (jSUj SljL>. 
Lai 5'_.U ,11 3_.l^l itl ,-iLI 0 .tl CjIj^.^! ^Ja jjajjju Lilu j-a-U! 
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(J-ua-J Sj i CjLajLualJI C_) JL>u La LxJLcj . d ^ LtS^Li ^ 5J_iLlLa CjIjIjLc ijr 5 

La? 

(2^c ^ j 1 hj'ij 5jj 1 aj 5Jjj mXI cjLiijJi! jl cjLiSLj^SLI! (j-a 3j_uSLII ^-LlSJI 
cj LlSLj^SLI 1 ^1j-j>. (j^-s (jl (J-alb%-sj *< i^l^SLJ! 1 (jj^ 4Iujl>J1 j-i_>J1 

cjjls- i_<£jSLI j»Lta->JI (jjSLj (jl <j£-«j jl i_uj-2J! jJ^LjJI ^j" uJll 

V »l a 1 r ,j_o ! Jlj>.| (jV Jjioie-o j^lC JJljJ lillj <jSLlj .(^1 j jLtciLi! 

»l aUtl tVjjfc <13jj<js j*^' (j^ o!j "Ijli 1 * ' " '_' ( t*^9^ (j^-*- 1 ' * ^ L - ^J-*^ 

cG_jl_Lo LoLtajv .c-a^oSLJI <J^>. JJ^J 1jL>. SyaJLLtaJI 

jLaJsl JLs-! (j^s isjjLfll,! jll (jlj CjjL) (jjl jj SJLs. (^ tfjut 

.t_^a£LJI j^>. 1 U ? 1 n "t <ji-jj (JLjJLI Jjj 1 11 njLLu^ i(_L>-j 

(j^SLj jLCjj i1j-o*i a u±j&\ iZi\ flL> Lccaj] (Jjj^ojIjjIj (^^**i mi 1 1 (J^>- JL>.^a3j 
«L>.^)-La-a (j^Hjj (J^>« CjLoL>. 4J| 1 n a (Jljj *(_> :3 J^^ (j-* ^^->^ J^^" 

3j_&LLi (jjSi (jl (jSLxj cjLoL>JI (jLa I ^ c j . i_<^!jSL!l »l olr J-a^. 

.(j^SLII *L>-jl (^3 i^gj 'i m i U ,j-o i_^ljSLII 3j>3^.jjs 

(J_iJj-j| -1 c m_fl_Lll ' _i j j La II 4_flJJJ. 1950 j»Lc j ui 't t_iLl^ (0-cj 
lib JL>. OjlSj iSj-!^ O La I ) La 1 a I (jl «i_<£l jSL!! a I jJa-^a I » j<u-uLi (j'C 1 u£ jSLlLlS 
41j^ I j 1 La LajL>. (ji i_iJJJkl ^jllalj . 3j_AjJI tS^j Cy <—&\ _aSLII Oxa i"i 

. (^g^"i Mill 2 ^ j La ' a La (J'C mi \ Q^^j Jl^ tl)^ LuJLa a\ tj 1 n 
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3j_c w llj i (JT l>.ljJ! (ji.io Mitl taJLlI _j3tj Ly>2j 3 1 1 .i 3500 (Jjja <_dj_>tj 
^1 g i nil ^1 ^LlILij ij_«j>.^/I jj*_J! (jLajiul ^1 LjjJjs ^tjjJilj (jlsjVLi i-^lj-a 

(j-C ' a «j" j^JJ (_dJj_£j i jj-Cj_3 (j_a MJ-^W C^^'j-^^'j (j"*""-^ 1 

" 'I CjjJLs. ( _ T jj <_ i j i n"i liJJi (j! Ljia-jl (_j . I il_l (jjs j_al_i jljjjjl 
j 2j i i_jjJkl ! JL& jl i n'q jSLlL^ jj . aJj ^ oljl i ea-taJlj (j-^lj_JJ Jjjui 
(_£jj!j 4jjI/ j! J_a ^yfl S-^' _J^-II (j^-J SjJLtll 4jJijLjJlJI 4_utill tfJLA 4-<j/jLa_a Jju 

aljda-ioVI SjSLa (^i^ o>^ s >' j y ^ jjj<liitla . jLj^tlJlj 3iLLL>. jLCaVl ajjt 

aLlaJLLl ^jj_a_i t_£l w . LiuJL>. LgJLq CjJL>. La ( > ^Lc jj-Usjjjtj ^Jj i^j-j£LJ1 
^jSLn^j^j.^ jl J-pE^-uj <bl J^^.MO^tl 
^Lt3 <_i£l j£L!l Cjj^Jal I jlj . I j» " i_fjJ «L>-jjJ 3j j » i r-i jjjjx. jj'v" < ii L$jV 
(JLaJLvl (j! Ja ~- N ' i— i ii'q ijLulI! (j_a CjljjjT L^-ml 3 <- 1 1 n'w 

M .Vaj tSjLiil Jjla j-& 4-u.u <_sVT 2..^ J£ <_p=j^l £-a La ^jLuaill 
j j ? ^ J-&3 i jjLiJJj jj f i r-i 1 1 (j_a jj S[ a 3j_&j_J! <_iJji? jLb ii-dJj (j-C 
jl 0 < ,„V il/q 

t_j£j^ ji t_u JLa j_a . 4_La j^ ji CjLu JLa i_3Jl2j 4^LU j 'I i a a 

(JjJj ijJLijt (jjijJj . Jjlj J-i^- iy^ icLu/ 24 Jjjlaj £ ^-i^ oj-" 

i4_uj/ 3500 (_Li3 dlLlI ■ a-iAJIj (j^'j-^' iijJLs. jj! jj 3j^>^ («-^ Cr^^S^ 
3j-AjJ! c_(£j^ j j mi" jjjj-^ll! L-a jj-a fiLa_jjj3 Cj LLa jlais_a 5 JL>. jjj 

(jl 0 < i i i '^ j ^ - l . L i-3 <U-3 JLa ^jd! (j-aj-I! Jj^ La ^Jl jjju jtjjLi ^jj 

jl J's i"i (_gL_l i,J_aIL>J,l (jjs (jjijjj ^ ^ l_^Sj^ (jJI (_cJjLa (jjs Jj-><-' t_i£jSLII 
jl jJ.1 (jJI 3-Cjj-uJ Jj^JI LaLaJ (j-a- 1 jlitiVI jl I JL& ^ j»jj*. «^jU~.,,.j 

.dJLJIjj I jSLaj .Sj_a}JI t_i£j^ iUa tiJjjajj i^jJI Lyj^j JjsLCII ^jjIjJI 

La_ijS I Jb i»l nlf a . c Laic L^ajjj SjX. Cj I j i r-ijji jLs . Laj^Cj 

jLSLa^/l J i 5j (_ 7 SLIj • L^Jl j ^ * ■ -»" j im nj\a joJL«JI (jj~Jj • 4j*_pcj^> j-^ L^il 
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I jJjLa. »l olr i nn il I J (jj j-JI (jrnjll (jl Jj i.iit^ C^-ilii J*C 

i« a :«U (jjj^jj j^J! »Ll^2xi "*^l J-Ijj jaULa .J^uiJ! I jut (^i^- j" i ."ill 

^1 <i j rtsVI £_Uajj (jl j^jtlu-uj 4_uj»£. dul^ I o j rt i4_j_Uajj3 (_£l (jl lLLIj 

Ijjs! (jjSLj (jl (jSLx-i sLxjj-U j-^c jlSLaVI ■■ i La (jLa I JlSL&j i L&LjIj-o c^^j 

(jJjj-U JJJ LaJI (J-ujJ 4_&L!j I nil 4jJljI rtttl Jjl I nU ^ LjJiLc 

1 j_a LS-j-uua <_Sj_«_i V 4_l-qA-«JI jj£_>JI (jl^-o *^ (J-^J '■ 2j3j-«-U 

<_<£j5U| LtjLQcLij . I j".'al",Cj L^jjjsjvj (_p3jVl ^ 4Ju^(jjiAj 3j_&jJI t_^jSL! 

I M 1 a c^i-l ojjS SjlkJ cjj fic I jJia i(_paj^M ujjJsVI 

<L«j>.Lj j-is- I JJ a JUv jj J-Aj S(j ii t> i"itl ^1 L^-i-o O^J^' (j -3 -^W^ 3 

J_Aj 51 j i." i KLj j_o_>JI e (jl j»l i L^j <Lul ■ ViAtt ^| i n-v^fl a \l . y> jjx. 

SflLp-j ?CjLLa-iie_oj S(JLl>-j S(jrt^!j-i I jj'a J^>-JJ 
alx. (_ya liDjj jJ-JLc. jj* ujj's i .ihlLi 3j_AjJ! (_yJI j taj Q^icJji Jjl (jl^ 
(jl j j 1 j ILc ■ La a. i^_o^l_o (_gl (j_o LaLx-i (^Li. (j^ajJa (J-<-« LjkTjj 1609 
(_^-£3jj3 (^jJI Jj^j (J^La (j-a 5Jj^tj_a j o 2 11^ cUaiojt_a jl jiai j j LaJ 3j-AjJ1 

i_j_iL>J! iJ7 l\ otjjjJ! L-u-c.1 ^Uh 5 "' j " * ' o^*- 1 ' a 1 " ' '-. 1 1 1 

i_xjl_>JI iLUajl OtjjjJ! L -i I r I (jr^J l uJ>*"' UM-t-lj iSj_AjJI (jj9 (_,ljltl 

(jlaj^/l jl SJjLaJI j La III 2 j-^j I j i 'oj-g. (tcj) i_al uuS^VI I jufcj 1 1 j I a I j 'll 

ij-4^1 4jj-t-£a_JI CjLlj'C i nl"(l1 CaJB I trA jlj . (j n'Ctll (j_a_jjj t(j n 0 Mill (Jj^>- JJ^J 

) S a i(£Lajj5jdl Jj ir-iLxl!l j-u^-i (_ ;r a L^jjjijj (_gl) L^>.jjIsj £ ^j J aaJj 

1 » a (J_Uaa I (Jjt-oj (j I ^LaZi i ^qJ L^-tSLI j . 3j-AjJ I J^e-i ^ LLalu l_] Gf>. J 

La -Lie a . cULuSLII jijjjjl (j^ J"'^i (jJaJLa > ^ a£-!l I _L^jS . a-J-JLc CjLij'C i nil 

. cba J^ (jt**- I uiSLt-La jno i"iI1 J_Ua (^j-J »l i ntl j I ^1 t^aJil (^^js 4_jJI j La * * 

. 4_al i'im^I (j_o (jj^-a juu (jy-^>* ^j^*-* (JO^ 3 A J?»^^ ^^>-J (1>^ 

»l 1 1 « II t i 3j_ajJI i_j£j^ (j-^- l5> ^i3J (j- 0 d)^ J^ J J 

(^jjs (_p3j^/l (Jli-a «^*". , ,. 3jLi£, ^j"^l^ i (jl J-A (j I j ' ea a ^l**i u i ill (^Jl 

^ a i a ' (jl I ' » Lali i Ijl i(jLiiJI I JL^j (jiLSJI (_$j^>- JU5J .(^j-ij^LII j i -«»ll 
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((S^^jjlJI <?J_A l_clILjj pja» - 
. « JLj^QJLi i^LL! (j-a» - 
((Sj^paj^/I ^3 T tC (j-a ' 3j-AjJ1 I^Ll (jM^ ~ 

.«S!jL>. 4_lL=>jJ1 ^jT^ , ,.tl Laj t^c-Ia-uill 

^ , ,. t,l » - 

L^jjj ii- < j ( iiL«-iJ1 j cjIj mi -»J1 j^j-jj V o\'°i '"'I « S '" i ■■ a cjjl>-j lilj 
jJsj SLp-J! Af^J ^LUL^VI j^Jj i_£jSLII Ijla (^ic <_Lu-2J! 
(jSLIj .^jjs-I (j^Lol ( _ ;r a 3Ll>J! Sj^s £_a j&j- nil LuLa ^LilLj i*Lo-l (j^tls 

( j_a tt~> j^jIo^_a_j (J_a-*J1 (j_a 3j-AjJ1 cLjlj-lLs ^^jJI cLjJLjJL>. SjLtLI <Jji Cj^L>. 
5l ta * rt (j^-^- 3 C7~*^ ^ ^ .ij J-^itl ^jj"* -0 Cr^"^ i£j" '■" a ^e-ta-m (j_a jt ^L>.jJI 
^1 * mi j-4-i La JLulS . <d 0 ' CjUsI 1 11 a L^JLiJ < a aj ^uLijSj d ^xjlujlA jjaj&J 
i5jj-j?e_a ^ t 3-a ^j-a^ ^CJ (_a_Lt-£3 ^J-^ t^-iLtJ! a J ) 2 1 ^ ^LgaJI ^j-a ^ 
' tuiaJI I ) & ' a-ilajlj 1 «j (jlj 1VI q a "J^ w lj J d ''l' a 

(jjJJ! ,j_a 3 La-aie-La oljjjj (jJI ^j-ll *J i^ilt 3_jJL«JI CjljJjJjJI {yi 

( j_a j-^i ^ j da JL>. d>^Jj * ijr^J-^' ^ j tJaJI ' aulaJ L^jLs (jl jJVI i>jLjfc 

(jjJJ! ^jLi- 4_jJL«JI CjIjjj^J! .tf!jj(_gjJ! 1 ^jUtl J " j j* • p 1 niill 

^a-j fibl 1 a lr 1 w uiAIjJI (33^ '— ^H 1 - 3 ' auLaJI (j-a ^j^>> JL>> JJ 1 w a uiAIjJI 
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Jl>- _jj ' n-alxll 4j>jI/^/I . i^j-i (J I i ■■ ' J^l pJL«JI (^ 

Jl>-jj 3j_o~^/I tfj-fli l rljtMl (j-o (X) ij i nil 4jlj1u^/! p i ti9 

4j3 J-^-JJ LgjJI J^-^' i_Sj_LJ! i^I liUaiieJll objpJI . (Gamma) 

'"■ a uio^l JLSj . ' a-iiaJI « !j_«->J! O-so p i J^-><-i J-*^-^' 

' ai> l_LLt£,Lj tflj-J V (_£J-!1 (jl£LU 4jr 5 t j-tjl i n~». 3jIjj>. (j^LjJLa ^jli^j ijj' 
ijJI—Lik (jL£ J-S-3 (^LjJLij Sjlj_r»J! ' " ' * ^"j I a ^-»3-VI 

c^o 5 < miVI ' * *.<~ jj! <>=U- J < .I. .1 S^JUII J^!>J! oLJi/lj 2LLsiL>J,l 

L_tl_LLaJ1 ^ 2 La * rt Jl>.^H^ tilj»4_>J1 CltJO d * & 2 1 ^IjJ L«l • (J*** 1 ^1j-<3->JI 

£jj-j| (jH* ^-iW-^'j-" <^>L»-_j-U cjL«jI/V! j^usj>-j jj^IjJ! cjLj-jI j^j/IjJI 

<_ u 1 n_ij . dliflJ! ( _ ;r 3 L$i£ ^ jj>-" 1 11" j i4jjl 1 11" a L^Jj i - j ■ a 1 1 (j-a d a u sc a 

(jji j_2J!» p m-SJI dJJjJ SLiLx-aj Lujiia LLLj^i sLUsjij-iU jjjijJ! 

(j-o (jlr Jl!la (2>c jxaj C^j^ O 1 nf 1 1 uLiaJI 1844 j»Lc 

ji^ (j^j (0-1 • ^ j 1 "j"" (jJ oJ-fli i_4j£jj isjjL^ (jl ! jj jlIs 

pi LjelLml (jSLaJ <G] < a-uu^l (jlia. CiljJLm lili^lj (J^J-m (Ja-^JI I JLfli SLflj ( _ ;r l^. j_a 
j_^Ll«JIj CjLljj^JLa . 3 J_l«_JI 1 ^^LuijSLII Jj Jl»jJ i a-ilaJI 

(j-o ,Jj^>.i (j^Loi lJr £ (Jj^>.i Lil_Lj>.ij ij^jj.! p 1 niill LiLo-i dilj puJJ 
IJljvIj Jijjj/I I La 3. (jl J-so i_^!j^LJ! lXjs-I ' a-ila (-;r ii^ I jSLfliJ .i—kjlaJI 
(_^a I ' ^ **' rt I Llluj LcaJI 4_l3 JLaAj (_£J-J1 ^ tjt^tl ,^,11 3j^_t-£5 

(JjLfl^J 1 U ~w (J^ (jlj . J-i-T pJLc *l J_fll J-i^. J J ir-l (ill DjjJ^ (J^>- (J " 1 '"'^ 

<Lj_a-ila d 0 ■ a 1 3^La (J^-Jj .CjljjJI jl CjLjjj^>JI (j_a (j^-»-a (j_a * 1 a g 
Sj_flijJI ( _ ;r 3 3ji^>.jH CjljLiJI JJl^cj (jl (jSLflj (^LlILj . L#] 3j_L4-a 

mI Lu^i LL& 
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j us ** i 4_j_ulI1 (t) £jj (j-o <Uj tutsl ** U ^j^c-lHj * Cj ^ j^y-iLi^-til ^j-u-^tToJ 1 

tjsj-j (j| J^g i ntl Qja (jL£LJ i4jjJojJ1j ^LtL) 1jj_<jjua 3j-fl>jJ1 c_*£j^ ^jl^ j-Jj 

Cj-jj-j*-! w a J La J_lL>u 4_lLjX. Jji (2>^J . cLa_Ja ijr 5 *LU 3jj?e_ii i UjU-^. 
p-iXI jL?c_lI j3 t j^l (j^c t ^ .'r.C" t Luj_Sj 1 920 tl>3-'- a ^ J J ci^" -^'■^ 3 >-^ 

£ lj 36 LeS * L^-J-J tfo C_<-^ J-^-J I I -LA ^ t-s , ,. £j j£[_) j ( i 3j-fl>jJ 1 ^ ^_L£1 (jj j^ 

. jjsjlLU Jj-LSjJI cjKjIj i nil jL^. (j-* f*j)J^ ^LcVl ^ L^j Ja-po 3JL>.La 

Jlj>o1 t__£jSLIl ^ Lo ^1 ^jja-lu [ uj »1 oUTI <_>-aju Jjta* jJl j-«^M er^ 
3j_fl>j-Jl ^ La ^LlILij i^jjj^Jl JLu_u^t ijy-i^ (JSLiiujJ CjLjjjj^jJLl^JLj 

j£LJ 1 1 JLA j^JaJu ' La a tl 1 (j-* ! J^ 6 - 1 3 1 t — *^ 5^ I jc^c^t-) ■ la a ) (J-ajv ^-uLta I 

^Lo oljJaja ^yJI ' lul^j jl^ <iK (till ^jJLlILij i I jl>. SjjLi 3j-o^V1 

Cj I j-laJLl 1 OiXJt (j-^-Jj **m jLie-J 4_iAjIaJl i U j La >■ 1 1 ^j-oAj L^J (j-a_J 

6u-t£ Cj L_j_<i£^ J jj>. j c '-i-<- u-i J . J-^J cLaia-Lc jjj»_ua 4-uSiJ i ^j-u-lSLI 1 j^?ej>. jj-* 

. 4jjj jljJI «L_u1j jJl (j-a (Jj j-<u>.^1 dtaoj ijy jj-L1 L_a_iIaJ1 Sjj>. ijr 3 4_La_iIaJ1 
. j-jj_uaj 31 jl jil^t * j-LtaU l_L^l_La_a ^ a Lta jj (J^jju ^ jj jljJI l_i jSLuulJ La 

^jaUaJI j I JLa^a (Jj?ej_uj 4jIj3 ^LhJLjj t»L*yuJI ij? j3 cbu_u1j «Laia_Lc ^1 d^-jJ J^ 
CjljLiiu^l i^^i^. (jjjLl»_o (j^t-ij .(^jco (JIjJjIj -i-ijJ ijr^ lP^J^' Cr^l (J -1 ^ Cr^' 
«Lu_u_uj 3 j j < «a tj 4-j j-tTu-J 1 Cj Ua LuuJ 1 L_ailbt_a ^j-* C-<-*-<-^ j^H-JI 4jjjj1jJ1 



79 



^1 i ii-v^fl (Jj>-><-1 l£>^' <_jLjjji! Jl>.jj (j^lj LX3^J *t*t|j 4^,1 jVI Cjlia^s-a 

I jut (j! ' a £uj&\ i ok ejJt,jl\ t^j^ iS3i^J ujj'C i ah 1956 ^Lc «L>-j 
3jlj_>JI ijr JLc i n a*, j I t^aJj (jj-^-Il dJJb^ 4j^j.}1j CjL>.^_o ciuj c_i£^£LJ1 
ijL>. l_L>.L_o 3j-AjJ1 c_i£^^ ^Ja_i_u (jl uU (jJLui^JI CjLu^M ^L>. , I Jl>. 
^ ^_jJLl! Cj JLoj (jy^ « Ij-j_Li£» d 1 1 ill mi (j-* 4-lLl- l £ ^ m i 1 1 r* I LgaAJl 4_i^j-j0 ^jjs 

.jl^-oJ! i ^ r jjjtX1 ^LU jj-* diLI^j^t-* - a * ^Jj - 1 ">l *^ ***''■■ ^ i_dl_L& 

• =U3^ oljUttl joJ Ijl Scr Laitj (j! /LjjjJI <j-43 IjtSLij 

i^j n o Mill ^oLiiJI iJ3 Jj-L1 g-^-LcaJl ijr 3 tfljl Ljl_3 LajJU-a iJT _o*t LaJ_l£- 
^Jj ^ ^ iju^a f J ^ » Mil JUjJj . A Ac <K * i i^jLij-^ ^ i < a a (j-* 3 
Lul La Oijsj I iJJ(j miU (JjiJljIsI (O^lS (j-^J i«LaJ_2j| (jSLIj .(^yJL^. 
dJJjj . 4jJI jjali (_g jJI s^^yjiJ! (jjiA^tll (j 1 -*^' I ' 4 _ =r ILl 1 4-«-»i^l dJal-uiaj 

S_jjjJ jJj^sj V L$j| (j-^ c^ 3 * ' ' ^ ' "*"' o^^J J'J. 1 ^* 1 

4 j I -sJlj jj j I II (j^-j O^^II (jy^J tLallax tl_ui/^/l 

L_oLa-i ^J-^*- 1 tiJ-I J-ij i^^jjlj * i^'C i ,i I" j ^jl-ilj tj^'ji cj^- 1 J' i<U5a-L£aJI 

CjLvjJ.1 <■*•. i~ mJjI^IjJI dliill jal^. .SjUjlxII ^1 i n-v^fl £-a gj^tail VLl3 

(j^s lii) jj j> jKini^ '/P=J^" Cr^- -^^-i- 0 cjjSjJj SJaL^o^j MjjjJiI jJI 

cLaLo^u (JL^J l_A^>.j 3j—Aj-JI ^ J-jt^. (1)^ iCjLv^JLl jJI ^Ja t jj-* Jt!-^-^ ^ 
(jl Sj—ti-VI iS-j^jjIjJI CjLvjJII Mjjjjjj ^1 4 j i nil Li LaLxj 

(jiutj (jSLIj .c-i£jSJI i . 1 ^1 Jj^sjj L^jjiej 

^js^Lo 4juLla (J!>L>. (j-oj • Sjjj jljJI CjL>.jJLI ^1 A i i ii itLi A^Cuua jjjj 
JljJLjo Sjjs Jj^ o^- 3 ' ^'jj- 5 *L6l (jt^ i *-*- a ^J^-^W S^AjJt "-i^j^ ^t-> , ,. 

' aL>JI ^1 JJJJ 4_iSLI iLlusjI Lojj 243 3jL>.lj 3j_o (j ii n i"itl J^s- JJ^U 

(j <■! < Mill j»LtaJJI ^ mJjj>.VI i_<^IjSL!I j-j-h^. o'jJ^ o-"^^ "l-^l ii' 
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. L^_j_jJLo (j 7 ^>~ L^-c j^LL 3 Ly-^j ' 118 4Jaj_»_Tt_t.u-a J^j-iiuJ 1 i _ r s c_<_Juj 

(j^£Li LaJ_t£. ^ uijflJ «L>. jJI LljjJlj LJ j-^iaj 3j-AjJ1 jjl tiJJj (j-* ^kVlj 

t—£jfi (j! C.L.'^-4-i 4_lu3j^?1 4_u!il_>J1 (j I * LJe_i_JJ ^ La 2 ) (jjS 

^2)^-4-4 (3^-1 i^-Uii (jl (^psj^/Li SjLuLo (jljj-i ^JtH3^ edj^tliJI ^jJI 3j-AjJ1 

j^j^ 3_sjj>»j_U ^L_a^.^/1 ^ui^. j-<j_»£^ oj^i tl)' 1 ^ fi '-t-*-u 

ClLlj'C i ill" «UaLt_u^j Lai 3j-AjJI c_t^SLI J^-t-a (jr^ L*aa»Jl (^>SLa 1 

S_j^j_o lJ J$ Sj^j-j^J J I (<_P=>jVI LgJ J^ljjs 3-j£j_a) 4-LUaji <Ljl jlj 

ijr Lc 3j-jILa ^JjV.} jj L^aJ I j j laj . 3j-AjJI <J^>« Jj^j O*"*"^ 4JL_ujJJ j-u^jLi 
tfJUk JJ-C .i_x£^SLII_i d_LjLUai ^1 i ii-vj a I jJa-^a I £jC 4-«j>.LlJI j_<L>JI Jy>-J 
( _ ;r 3 Lg-Lo JJLkJ! (JjLx-i I Jl>- *j j« i all j-J^j Sjjj*s II j^c j_i>JI 

I glial i ojj Lu-uj 3j-AjJI ^jl '■^p* 3j-^-ll <4-Jj-3-aJI < - ) 1 * 1 1 

j—aVI t Ja^ se 1 a (J *s i"m 4_Lss_ua c_^^SLII j C)^_9 * ljL>. j j i*s 1 1 ^ji'' jj-^ 
jjJr ir^i II ,jjs ->L?cjl (jJI cU-ii 4jJL«JI ^tU i ,itl Sjlj^- (jl (jJL: JjU (_£ jjl 

l_gj i.n" (jyJ-JI ((Sjj^cJtil » jl =Lfljjdl jljJlL^ SJjjJa 'Ljlaj CjIjj£ 

t <s\ ^->»-ll 3j JL»_La ^eJa i till i n a * LlA JL>. LiJtjj jG CjL>.jjLLII 

Lx-JJJ i I JL>- ^_u_a£ ^j^t_t-a id<_i-uJ1 ^Lajjl ^jyl^. (jM>-* L^-Laijl JUj-i 

'"' ^ ^ a3jl 4x.Lijjl V J 4^^L«j>JI jj^lj-^l ^j^*; 

(j^LI i^j_lJLI1_i lull ( _ ;r i LoLx-i Luiic " (jL^ LiLc LlaLal ^Vl i5j-J <j^*-ij 
«L>-jJ (jl .4_uLiiiII CjLi^jJIIj jl -llj-Il sUaLu/^j 3j_a JjV O-fl uu^l iLajs^Lo 
( jj,1_j_2J| Laj^Ij (_gjjjljjl LlLllI joJLc I 1 "I (^H-II 'Sj-*j-l' ^la-m Sj'j^- 

900 4jjla S^-jJ 480 (jjt S_uLajJI 4j^j-ll SJaL-u^j JLijll ><iLiII 
i i^itl Lai . ^j-La QjS 4 _ ;r JLc I 3jIjj>. (j-o Cr^' ' • *— -'i ^-44>4^ (_>" W^-^ 

Sjjs (j\ < i !UJ j-j^I (^1 Lj_y>. LtaJLJa 90 n_^jSLII I JLA ^e-ta i ■■ (_gj->«JI 

( _ ;r Lc Qjj jl LLaJLJa (JjL»jj 1 1 '< i >i j I ^jjs 4j jh'ii (_g jjl JaJLUaJI 

4_j_jLca^ 4_i^^o £jiaIL*_uj ^jy^J . CjLta_j_>JLI ^ia i 0->iJ JL>.lj J^-* jlj^ 3 0 c 
^j^SLj ^j) ' • * i3j-_Aj-Jl ^Ja i ^jyl^. ^i-J^la Lx^j d <a j I < u w 3 u ^jl 
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. Cj l_i-a I ^JlLI ^Jj 1-4-4 (J£> Ul \ 4X. 

^JJ ( _ ;r lJ! 4-j^j_La^/!j 4-lLll3j-<jJI CjLi£j_U JJlC J-Ly 

(jSLI i4-a^-LC oj3jIo-lj L-i-uSLII 04^- cJLaO 4j^j_a 12 _4^e-i 3j-fl>jJI <_i£j^ 

|_jjj_2j 4^.L-u (_L2j jl Jjjj 3JlL I 4 jl i ii (j-2-u ^1 ^-J Laj i LgJLa I^JlC 

& • (8) 
1j-j_Li£ £^4J jj_a L T llL i -l£ j-iu (jLLuLiiiS i".f I t-»" , . 4-3e.La-uj (^rLc. 

.j^-T IXLc 

1^ 0 I iM V L^-iSUj iL_CUJt_LaJI ^ A . 

d * miVI clLsL-o^j cllaLaiJI JJJ LagJI CjVI dt-aJLa-**< < ul . 4-Se.Ia-m ^^j^Lc ^_a^_a 
3jiiL«_aj SjljJ SjLi.1 4j^>- VI ^s-i J_a>Liu (jl , ,. . LiiLa ' <J>^ 

<Lj_iLiJ! ( _ ;r 3 jUa dla _4^=-> ^Jj-JI icj-ui tij^>- '04JJ- LlLJI d tulaJI ( _ ;r 3 
(^Lj ,j_a 4jILj 96 ,j_a 3j_fl>j_JI l_i^4^ 1 a * 1 "' J J ■ i nil !>Lj-a 220 

jljil ,jiLI icujj^l (j-a Ijl^. 3_LjJS cuLuifT tiJLLtj (C 0) Q4-i>SLtl j j , ,i<? 

. ^j^-lLLL) *j '"i* jj-a (J - * C^""^ -5^*^ I J-A ^3 3jl4^. 311 fi Ljjlj Jl_j_A^jj^LII 

Ji>jj l_4^ iOjj-j£LII 

SjijLlJIj 4_jJL«JI ^o^jJLII (_yi>- I J^>- jjJai- S-^i^ O' J-4^J 

IjHayLi^ (j^ 1 " _* :=tJ ^^j' l£ ^J-^' ^ ' " l23^ O^- 0 Cr^ 

60 ^Lijjl ^1 Ja^j Lojti^j j i 1 a CjLjjjj>. (j-o Liljjs I *V a J Li I j 1 si J->>J 
Cuj i*s II 0^ i-JjU^i ^-^^-a LluiAj] JLjoj ^^jjlJI 4jr 5 ulaji ) 4 IjHa^lj^ 

jLJLlI ju>. ^o_jj • ^ 4_j^£LLI cjLljj^>JI j-j-^-j Lila ^j-A jl^ i ul 4 j^j-LI 
SIjIs oLuiSj (S 2 0) ojj-jSL!! ju i n<? (jjlib i-sajjil ^j>L!l 

g j ' ga !1 1 p ta "^**' 1 *^-^>- i^o-tiJI (jr^^ ijr^- ^ t^aAse-lXI ^->»-ll 

^I'C mi a iLilLlA ^4-LI ^LlLl ^Lj-iIj JLteILjJ q n a Mill ( j-a ^^LnJI w 1 ■■^* ill 3-5^ 
p La sell *j j 5j ' * pj iCjlj-La£ ^Jl ( dj£[j * ^jJlj i^jj>.l 3j-a Cdj 4^ 1 1 ga 0 
Jj 1 n^l ^ L 5 ) ^1 ^-uL 5 ) Vj^tla 3jlj_>JI j_uQj ^ 1 a a x * 1 1 CjLcLcujVI ( _ ;r 3 ^Lulj 
a 1 3. I ylvjU^i »l n 1 ntLa .SjJjJI lLLIjU ^L«£Laj c.Laj (S 0) Ojj II 
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(^£^_>J1 JaJLUaJI Q^SLi L_& jjJLJL£^ cUSLIj i ^/*'^ j^>> (^j-ll (J- L<QJ *— "tP* ' d 56 *° ' " 

jLl^. LlA J->. V . ^ se La ■ ij7 ^- CjLuj-U £_j_<i_>. JuLL Lut (j^*- J-^-H CjLujj>. 
j tJaJ 1 jj-* J-tH^ ^ (j-uSLt-Lij (j-u j-t-g^fc-a (jSLtHiJ <La J 1 J j-j ^>«J 1 (j^-J J (* 3~£^~ 3 ' 

<LoL_uJ1 CjljLiJIj 4(j^>.L_uJ1 (^jj>J1 JaJLtiaJlj 4cLlA^LI1 3j1j->J1 

^ US 3 t L-LUiAj i p *^ >J JLLU13Q Lfl J jJLi (_<->J 1 4_^J j_Ll3 ijr ifljj-C V 1 

SLLaJLa Jj 2 >■ \ QsdauM ^^^ic ^j^LaVl * (J^fl L_A 4>j-t_L4-i LuSL^-i La 

dJl_LAj L(_A LgU je-lj i4_u1 JlCJ <l_LvLa Juki mi d g t^.", ' a <La_c Lj jj jc LtatJ 

4_uj-a L^-tSLIj 4 jj>. I c_4^ 3^ Cj* L*. 9. Lia_a <L^jJ, ^J^TlLo Lj LL 

. (9) j»LuJij i ?ijXti jpjt <. ,,,„ , t^u. 

jjl ' Jj 5 * «Q J *C igi j L^_ua1j jjVI JJUjj .4jjL^ t—£jfi 4_iLi_4-i 3j-AjJ1 £)J 

LL (J-aLifaJlj L_ii_uSLJ1 j-uQJI qjz t _ 7 3L3 d se ^ m ^jj^. 4_JL»J1 3j1j->J1 CjL>.j^ 

4 j 3j_Aj-J 1 j-jv j-j-C (j-u^j-iHJ 1 4.»-lL Li3 4 ^_^>- L>-J-l I C«-l.iJ Li (—Sjjlj 

4_u_u_<j_4aJ 1 VI jj-ijSLc Jljju 4jLa 1 jo. jj^-Lu-u c_t£^SLJ1 ^_La_*_u (ji Lx-ij 
c ' i j L^_iLa j—iilSLi ^ ii o uJI jj-a -i>j' ^j-^j-^' tj' o^3 ^lAJI ^1 

d 2 La * ^ ^a (j_tA_jJj 4«:1j-<j_>J1 O_>o 4.»-lL VI ^ 2 La *' ^a 4_j_4_a_uj 4.»-lL VI 

^ VlXi jlit_lj £j|^J^£jj! Jl-Li-U^I Oj-^ *^J^ * t /tjU.tl ( *^o j <>>t| 



^_La_i_uJ1 3j1jj>. ijr ILlll_j 4 4-lLc.Lqj (j <aj ^ i (j-u^uHJI 3j1jj>. (jLa 4*i1j-<j_>Jl 

. L^Je-La-t-tj j^j-a^ 4 3j-AjJ1 ^j>» (j-* 

c-l-l1^ J's uu 1 LjLSLx ^-jj-^ ^j-c i a LJ j^L>JL1 pJL»JI ^jl jJ-jj 
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3_uLjj_<JI j-JoL-u^l 4^:j_«^a_a ^ ( > t l3!jJ>J! JLUjVI ,jjs jjiSLII tllLutj 
. Jjj-ii i"i \ LiLa^aj Ij-Uaj ^ ^>.J tl)^ • ^l-i-*- 0 5500 J-*^l JLujI 

vijjLaj (_gjJI ^LuijSLII J^Hll (jjs I j-* w** ^ * ' ^ ^jjntlj i^Lj- 1 nil 

I i a. -j<Z lj , r , U j i ajX»XI Jj3-' ^'"^J*^ ' . '^J^ (j ^ (JmoJL9 *j &j II (^yi 
jJall .-'Ij Ua jjuk jlj^. (jic: jjj JilILi ill J-aj 4jV ^ t; — . M j ^? (jSUj J^LlII 

' " ' \j ** J 1 "" (J i j >ll (J-t-u^ in^ Sj_uSLII ( _ ;r liILa . (_Laj-II cjL^s. £-j-u1 jl 
^j-c 4 o -wl—LlI j a >JI <J-iL« I j * ^ jJLt-a^/l jlij^l w 3 u L^j^ ^ ' "Tl ^jo^-* 
cijl ulUI Lol t> ; i nil <_aVI cijlla ^jVLi 5_oLiiAII ^1 , ,i->.Vl pi . >U ,^l 

'< I ntl (j-a I— ^ « I eaj ^J-t-u J I uJ (jSL«j3 njLcaj'i/l Lg-O-L^J (_;PJI 3j_u£LII 

i- mum Liajl vIijlkj jLajJI (jLa iJjI »UIj (jJajJI J^LlII Ijut^l SLaLUs^Lij 

^ SI 1 I (J-a-C ^ allaj oLaj pjt JL>. I (jL^j . 4-<LI JL^S J^JI 

4jl Jj2j >>-VI (j^njtl j idJIj^Vl iiLlILsII oa-f 4j j»La 4jl JL2j 

^liaJjl (jj: lS>>-I o^^' Ct^J '^J-^j-^J 'lP^J^' 6-° Cr^ l-M- 5 

l_Laj| CjLlLsX. SJaLx^jj JUjj jl ' ajeJ MjjJI ^jLCJI jLajJI ^Ir i .1 a uJI 

U I r j 0 U II Sj_u^ Lusl^v I Q^^J <1jjL>. i>Lus (j-a jL^j Ij (Jjj 1 nj Jjl JL>. 
( _ ;r 3 -^-><-' L<i£ i«Li^3jl Oj>«j Lxjj 4juLlII iLxjJiill jL^jVI LjLoj JL>>j ^jj_U 
OjjjSLII (3^^ ^3' * ' "* *>rh^ " (JL^~ ^"3^ Jr 1 ^' (1°) J-*^ 

.JSl^oJI 
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pjaall 9 6ulsJI 



L^jmjs. <_aji2j jj^lj^Jlj i,_psj^lj 3j_ajJlj ^gj " .M l ^ jdj-^'j 

-■ t— U 4_lL>.I jjl 4-0~aJ_J-lJ>J I CjLlUjlJI tfj UUJ . Jjl J tt-SJ I J (_p3J^/l ^1 ^>-i 

Lijijjjij (Ganymede) J-la-ljLc. jj q-SJIj j_jj_Uj Sj_ajJI (j_a J£ ^J^ 3 1 " 
cjIj-uju I a. dJojj SijjjtJ.! JljIjJ! jL^ji I Ltaji i(Europa) 

V C)l j I t> * II oJ_A (j-SLI . I i^ajl £tjj_tl Lx^JJ O^J^' j-loLia (jy^ ^ J ' u-iSj 
. JLlLsJLj SLLaJLa C^jI^ WjUJ ' ' '-. ' l<* '(j^j - " Lr^ jL> 1 O-'i J^""- 1 

Li^ajL^i SLi i~i ^L^JI j-^j-U 0* 1 ' uitl (j-a ^ * 1 iJ^J 

(^-Sj i j_jj_ll L)- x -^ Laj o r j • (j -0 ''j-" 1 ^!^ ^J^J GJd 

i LjJLs- Qa£u ^1 (jSLa-U (j-o <j-"t!-J ^-a!>La ijjino i"itl aLLaJLlI (j-a (_£jj>.| (j^Lal 

( i^l ^£LI1 ^l_La ^jl^ l_aj_t£. (2^U-uJI CjljLiLa (j^-i^-a CllLxa (J^3 Cdj^J j-Lal_Laj 

. ljL>. Lalqj&jq 

Sj_AjJ! jlj-c. (jyi^-J . d j i hj'j 4_i!Lu CjIj-jjJijj ^jU", , ,," cLj^jJI SLpJLa 

jl3 Lg-jLsJ>i o^J^' c*jL£J j-jjL1!I ^>Ij -*UI jl^j 

t 4ijLji '"'I La-LjJ I u a jj . «L1I Juijo SjIjjs. (jj- 5 Cr'l '"' ''-^^"^ II 

i^ys>j^\ . ^j't^ j^uQJI I ) & ) pi (J-t^aAj ^j^Jg Slq^JI f^jLXJo 

4_iSJ q^jj^LI! j j i ii^ I (j-iIj (j-o Jaj-Ja Sju>.j 90 j^j-jj Sj_ajJ! ( _ ;r a L»£ 

'j k*j • " I J-Aj . ' La 2^ ^-f^ ^j'j^* - <^ul 43* (j " " '"'^ O^J^' '— ^J^ 5 " 

J j i n^l tyjLj (jJl ^ ^!- 1 >i>^' J^' '^dj -0 ^j'j^ 5 " J-^^' ^e-ta-uJI Jj^sj 

cjL>-jJlj ( _ ;r j>.L>.jJI o_iaJ! J^jtA^ (JiLaJj (jl i_sJ1 jj| (jSLxjj (C O) q^jj^LI! 

L«i^ CJJUs- Lo lLj j i a 1 1 J jjt IjLAj . ( _ ;r l£.l CjLjj" i h a ^1 3jlj_r»JI 
d j i II (jLs I JlSLtJ . (j ii a ."ill (jjs 'l-J>^ '-. 1 ' ' Sj-AjJI t_^aSLJ j^-jII ^tJjLlII 
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l_Sjju La ijr A 4_Lfl>ljJI 4_i£, l_u-£iJ I I *"j I ' ea >i 1 4_u_u_ujJl 4lsLLaJI j Si * a rt ^jl 
jLiJIj laaJ llj iLLa-a-Lllj n. . -»J1 (jj-^ o^*-^ .Fossil j-j-sLv^I -Sj\_>j 

iaJI 

Q^jj-S-JI J j ,,i<! (j-iLj 4-ut£ (jL9 I jSLjtj .sl^J! ^ j uu '<" J i JJjIi i(C 0) 
Sj!j_r»JI 3jl_jj_I! jjLaJLj joJ Ijl ( __ r i>.j .jJ->J! I nlr (jloj-ij (_ys.Lj.jJI 

(j^e-ij .«i_ljjL^ (jj£J (jl jjLuill (jLa (_>Gj>.jj ji Sjl>.Ij "i^jj 4jIL«JI 

LxgaJl Ojj-oSLII ga o a. (j-* ^ (ji)"'~ L ^J ■ la alllj pj^_oJI 1_l9jj>. ca * 

j j A , ,,j "lj ", , nil) I j I , || j_>JI 4-S-j-Ia i3j_Aj_II jlj^. (__ r Lcj 

i_aJjll i -il xxtaJI (j-a 4jj/jjiia <Lui£ ^Ir (jVI ^gjiso 3ji>ij^I Stratosphere) 

V (j^-ij . 4_aLt_u CjLljj^?E_l 4ijyLo & II LuJLaj Ojj-jSLII a 1 a> CjljJsa^ ^ya 
.JLtcl (jjs 4j j»<^2j Li J-o^/t SJj^iaJI CjIj-uQJI p j a ) 

i_aVT cjLIo jlLas . (j^LtA i>L>ol ( __ r a ^Liil ^1 . n i Jtj-i Li^ LLiSJj 

I c Cjljl^jj-JI ^a- Ljj3j-><JJ CjLLiJI 4jj mi itl CjLuISLII ^Ja " i^jumI) 
Sj^a- i"i II t _ 5 -Ualj^M (jjj-^ '"'I i ** LJL*- (j • Ltt^jaJ'j ( __ r clj-U ■ La ui^ 

i ir-i (_palj^.^/ 4-uIjjjj/VI CjLlLiJI ^_Ll3j 4-i£.ljj (_paljl Lj^iJ-^J 
£L«jC. j^l ^j!>Uj '£_S>^ £ *-«^- J-^' CjLiLiJI (jSLIj . Joj-flll ^yljJIj 

(^j-lJI CjIj-ujuJ! 4_LaL_u^j Llj^^ ^e_ta-m 3jIjj>. 4j>.jJ (Ji^-i Ltj) Li^ t^Jg I t eajj 
JU_L>JI (O^a^s- (j-a (ji JLjj j" II I (jSLxJ (J^S .,_Paj^l LjJJLaj 

4 ( _paj^l (2>^ (j 'i 1 oil! *^-t^a (j-o I Jljj-a 4jL*_t L 1 1 1 u i (j-uSLju l_3^j_u t^J-ll w lLs-aJI 
jJLjuJVLil^jjjII J^Jiiil ^ii! jjloioji) iLu^<^jj>.VI jjk Jjjj LgjJI j-aVl 

4_L>.Lj/ 3j_asjJla . «L3jj(j jdl Jl_o~ ^1! (jJa ^Jl jj* J^uijJI ^4^3^ ol 

Jl-K-JJ ■ j i^i lit <_ i i hLLU (jlSUI ( __ r fl> (jlaj^/l • t<JL»» JjLl jjcj_)J»lj . I Jls. 

j 5j ' rt J-;^. lJL^- 1 tl)' (l)^ -4-1 tJ^LtHll l_L>.l_La * ^ *JJ (j— £(jr*-" 

: ^_a> (J1J i ,i ILa .4_Ua^l_u_aj Sj-La^. j^lj-Laj i tiXl l_Lt^^ (^jJI »^ i n i (j— 
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pjaall 9 6ulsJI 



.i_Sjjlj V IjL^I jjl jjfc . Uj....tl <_s|^>J!j Sjjj_aJJ (^JuLjJI j i^ajJI (jJ! jl 

(j-C jj^-^l-*^-" 1 'O^J^' '^"J- 5 S^Ljj^ J^>JI OjoIj (jr^J it_!JL>Jlj £3jJ! 

I JLl»j 4Juj/ jLlLo 6 , 4 jJLill itfj-ax. • 'ajLaula Lu£a£ (jl^ i(_p3j^M (^ic. 3j_a 

^LaLc (jV! Jix-i j iju.1I (j^e-i i LuSLIj . SJaj-J! t_jLuiJ! cjLcLs jjlj cjj!^ (jx. 

J-a-so UJ .' c I J (j^ 55-1 (J-*J ^3jJ-2JI aJJt ^ Jii>-" i ii i i ii ' ^j^' a . Lci-LLa 

Jjiajj Jjtj S*U (jLciVI j l^K 5jj iSuJI ajjUJt ^ jjp (jl!! jjjjVLi 

IjAX-l^ (OJj-ilJ lljjLis-lj LjjVjLl (ftl^JJ JiJLJ^/l i_£JlU J&Jlj-Lil Jjfc j»l 

^LLaoj . (3r!^- 5 (O-!^ ( _ ;r a (_psj^l (j! S Lu£a£ ( _ ;r 3 SLpJ! 3-aiaJ? 3_c j_aj*_a 



87 



^ju>.l j-ii/Lj Jj_ojt 3jlc cjI jiih (J^s <LjT i>;y Sl^t_) 

3ji^>»^_a 3Ll>J1 C^jL^ 1 jl La ^jLJaj d 500 ^j-a cLflJJ^ 
V» (_ySLLaJI j«JL«JI I juk <_iL>.lfl . jjj-U <-r^J^ 

.S^a (250)No Body Knows 4jj_JSL;>M 5_iJLH 

ojju j«J i I jus- 1 (jLa i JL>J,I I jut j^i- jlj-i^sLi 

^qml (J13" 1 * Ct"^* 3^ till j) J-Loj . LoLjIlaI 
. « (j-u-SLtJI j-J>-V1 p ^ 1 JUj-J LoJLl_l £LJjJJ 

g^-u-C l-aXscuJ 4_C j_) L£^ 1 ^ ^ < ) 1 jjv ^^yic J3^-»-J 1 (jr^ 
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.1*4 

in JjVjJI ^^-Ajl o' ^t">~ 1 "_' 

jj^l ^^jLc V! C^j^. J-2J . jjiAJLj j\ J jijJLl La! w j~ 'I 3|_l>JI jJt\ ^la 

I g j j i"i (^j^/l 4_L*oU jJljJ (jl jjfc i. i j i n tl S JJalj jl (_L^-j (j^-"-" (j-^ 

(jl jt-»a jjj . jivUi,, L)' L-LtSL<a-> <_*£a-i Mj^' • O^J^ W ' 

. «LcL_o 24 jj_a L_ciJj_a 4_aoj t4.3e.la-m (jy^Lc. J (j?-^ JrJ-*-^ ^-^^-^J 

LlajLie-aj LULal 4_lLc I ila 5 ■ ul (_g jJI ( _ ;r a!j_>J! i ..U (j-a Lc j^y-t' g j 1 ^ I 



.4J l jjL4jJI I 1 1 J a 
i4_^3 LcJ Ll*3|j ^jjJll (JLaj (j-a^tS I , ..I 1 j J t|jJ| LiHaj 

!^^>L>.^/! j n 1 11" (jSLx-i La I jja£ ^LULjj 

I JLA (j I j i"-** ^_*_oLtI1 ^jj-till jj-a 3j-o* VI CjI j i i ntl (^y^ la-ij JL>.i (j-^J jcJ» 

jjl^s. i«Gl j q\ 1 11 t^l (jl_Ju L^_ll_Ju iCi^u Li I (j_a I j IlV Ij 

(^J^JtiLI 4jI j C^aJ! (^yS (jj a-L^jeJ IjjL^ ^ alUse a CjLaLallikLi JLvjJI dJLa^jl 
"J IT *J c3^^ Lajiic La j_L^-J 4-a JLy" i n_l (_g jJ! 4jI j t-Joijj/VLl LajjJ isLulj jjlj 
. (j-a Sjii3 (^yS jjLCluj J i"i sejj (j^JI 3jjL«J! CjL9jii»J,l ( _ ;r 3 
i>J_A t_iILLAj LlA t_}jJL^_a 1_U2ijJ! (j-a « i"i i i L_x_J 1 ^ « t n Ji^J 

p *° ^ ' " (1)-* LA^LiJ 'S^-ut-LaJI mi ♦ jjj a i-^q^ jjIujlj ^^y-iJI ^J^' 
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(jjj^-I (j-uLi ^JPti O^^j (j^j-'-^j * I (j-oljJI (_J-titj cjVL>J1 ^j-t-ar^ t 

3jL_lj>. ' d ' ^ ) 2 * 1 1 d , ,^ " A 1 1 CjUjI ^_tj>Jl (JjJic djjLiXL) La 

. (( Li jLua L4 

(_j-<-!l <i I « tl JLpJI SjljJ (j-o (^J^/l jjU , ,.tl ^^.^ 4_iLL<_a]l SjJLill (jj 

Jljj V (j^j ^jlII (jljjjij 1 897 j»Lc ( _ ;r a cjj_Juj i jJjj . ^ . I j p£ 

dJl_i_A ' ^— ^dJ^ (J^ Cr^J ' ! JUt l_Lo^j (j-l^>- 1-^.l-cSl Sj-^J «l ^ "*• " 

f.\ n i u (j£ *L«-aV >lj_<t>. f. d ta S I ^1 ^ j •»■" a jlii-i^M Oul^ i3j_o-VI cLltl 
4_bjLo jjlSLui JLs-i j»LSl iCjI jjjj/ vij^iili (j«JI ^j(JI t_)jj>.) t_)Lj^ j_<Iu (J^Sj (_J_JLJ1 

.jcjjJLI 3l_o* J^>-J ijy ^ ^-ij ^ J ' *a dJ 

.»tjSlt *ljj jLuil 

. JjJljjUj ^j^SLII (jl ^l**i m t nl ^Jl ^J-t-o ^Ull ^^5-^^ i Ltj^Lajj t i^l ^£LII 4jt_j_Ja 

(jj J)l o i uLi ^ o i n ^jJI ^J^ij c_*£^^ mi**i^1 ^c-*-uL>> JSLuIij ^£L4_jj 
(<_)) (J La j uij J jjluK (jjs (jVj^/l (jL3j_>JI Ljjt JJJ^j (j-o (jrtJj^/l 

L«j <■ mi^-iI jjaj • jjjJ.1 jK «gLo. Jljia fuljJl Jj^I ^jjk (j! VI .(J) Jj^J 

(jjLaj-L^. (^JLIajyi (j-Slill joJUJI (jicl LojUc 5-uLij < j< II 2 a J lqJI 4 j uij 
•j^J- 1 - 1 Cr^ ^1 1877 ^ u£ cAjjWW^ 
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(_£>^=-o 3_JLkj'^! 4iiILi (Canali) 3 n K ^j-Ltjj i_^jSLI! ,jjs 3jla}U! 
SjiSVl ^1 (Canals) 3-«JSL> djj-iKy^l dJtUI ^Jl c^-jj (jSLIj i jjjli.! 
l^j-uatj Lijjjt jjjj ^-11 ^Lo-Lis a rt j^H^ ^ J-^- 1 ' i j i ■ ^~ ' 1 1 Lajj ^j^-JI 

' aj-Ja i. 1 1 1 ii j £tjj_U 4_LSlj_a <Ua3 _jj ( _ ;T ijjLi I j*C i n I I 892 ^Lc 

i3jLj_>JI « 5jjjJ Li » j_L«_uj 4_yJLtl sljjJal ji ^j-l«JI cLSjjij V ^jVI sLvjjdl 
4-J-3 J-2-J \j g~Lu±Ji !^>. (jl-iSLLil! (J-lS (j-o ^ Jiir" i n U j-ujiHI! ( _ ;r 3 ljut (^^Juljj 
4jjjJ! -i^Jtij .(^J)^! JLr»JI ^1 t—ij'C i nl'itl ( _ ;r 3 sUSjuill fljij LaJI SsLUs! (j-Aj 
» jJLjJLj t. < i i n ^-Aj < )J (3j>^ ^>»il jjy^ 1 " *— ) 1 J-IsSjJa 1 i _ ;J JI 4-Lu.oJ 1 

11 • (2) 

fj-S-p O-jLs t5J-^-m C< . j I ^5_JLJt IjUfc (jjo JL^.? oi ' < ^<-^ 

»tfl_^J La (J_aL>»j ^^jJI ^ t-% , A t j-t.**u.a jJLuj ^ljjJJ j^ojjljj 4-t-Lt-u 

^tjj-U ^_fl^La ^ a (j-Aj-i (Jj?c_*-ujj LuL>. <LS_iL_aJ1 llLi_j_a [Aa *^ < ^ } liLlIcj 
edl_L^_3 ^j-^ ^^L_a (J-J3-I cJ^i ' '**^ a cj^L^e-i-u (jl 

ijjJl c-^jSLIlj i4_;^Vl w ■t^^Tt 0_lUJ1 ^ i^LaTLt-Uj 5u_aMJ1 jLLUl 

^u-o- jj-a ^jLSLcu-i J^-ALo c-^^SLII 1 JJt (j \ L-iaj t (j-^J * 3^-*-"^^ 0*-^^ Cr^ 
4 j 0 ( Cj 1 j-t-tillJ 1 ,jl (j-^J * Lt£. 1 JL>» (j^ alltJe 4 i«L<i£L>. J^lj ^ Jl!al 

^c_jjJL 1 t tiJJ (j-I^ j * 3-* j cj Lj Ltll 1 i>;r l I ji ^Jt3 fiL<u-*-L 1 Lj-L 1 i _ r s 

. 3^_iil£' Lulu 1 (j-Ii J_iS J 1 U3U^- lij i V L) 1 Jl>. 4-L.t-Jo 
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6ouj? (jlcl 



dllj £-aj • j'-^J i(Jj>-L^_J ijojJLSj ijjja^a jaJLc jjfc j^i>^' o' (JiJ^ JJ 1 <i"> 
^_a^L_a iJ3 _3 ijJ^**( ui i (Jjo-1 £tjj-a tjLs tLaj^q c j .(_^>j^Lj ^ gjj $\j^s-i*& 

j _ s jfc La jlj^. (^ic '^ : =i>- 0 (J^3 L^JSLlj i3jjij-JI ^1 (_Lj^j ^jjJ.! lJ £ 3j!j_>JI 
. L$K l-^jSUI *L>.ji ^1 SLpJ! JiLu/ J^o 5ujI jJI 4£L^ (jSLl ijjlj 

(j_a *L>- (ji (J-J_oJ jLSL^I ^ Ir lj taj. ji£Vlj j-i-aUll (_gJLajJ! Laj 

(jL^ (_g jdl (jjiVlj J-<-u!j -5>ill i. .1U 1 907 j»Lc . jJbalLa j^c j 1 " 

JL>.| £^>.Ij_j (jl - w « ^xlaJI «L2jjVI dJaLu/aj jjJaill i— al uili^l ( _ ;r 3 j<s-&Li-ii Ju3 
\ A . ^"A\ £jj_i_u (jL^ (j-\j>. (jjSj i mi ijr 3 Lcti J i^g a (Jj*.jJI I JLA (jL^ i (Jjia-1 c_ 

JjUlU 4jLa iJLlU Jjj i ,i (^JLc 2-^LuJI 3-^UJL^ LLaJLlI a j I 

I Jj>I o' o"^'j • ' '■ T Li VjjtLo jfejjJll (ja£ *ljl K*C uHm 

CjL>.j jJI a JJt (j_9^ (j^ • O"^ tLlIaxa^H Sj!j_>J! CjL>.j J 4jI m-v 

«L>.j.J Cjjso id Lga CjUI m" ( ill £-a OuLS L^jLfl i IjUlSLi! i_jo-l>. 3jlj_r»J SJjLxjj 
0 J a 3e J a cL_a_tJa (_£l i^J_aj-*_u JUjj?o t_dl_LA tlj^-i jl c_t^e_l fibtj ^LLI Jl^_t»o 

"Ji^ 1 * ii-*. Lx-a SiL^ Jjai (jL^ «l (jlj ^t* , ,.tl cj-»o L«j!j 

3j-s1j cLj L^a-AJI ^1 i a I J ta < a I jc 4_oj>.1_l11 j-i>J1 (j^a^J tjl c_t^t_i 

aUI <_>-aiej Laj^ Lai j -i all ( _ ;r l£. j-aV! d jlf jjfc La jlj^. t;r l£. 
cLLaLu/^j 1 J Sj '_' (fill (j-a) (JjS i a II (jiajLill LdJj (_L<->J SJjL»js (_gl (jL9» 
^^Sj ijjs-VI 4-ijcjjJi.l Sj£LII ' a^aj ^1 alj" i nVI i Laj. j-^- ui£i U 4jj^^/l 
J j i ii II I j a i oj I n 1 1 n->. 3_i£L^3 »l a i ui 4x^3j>>J,lj se-LaJI L 3lsL<J,l lLIJj 

ir-i (j-a jjjt La-a jjj^l (j1_lL>J,l (j^s 4c jjjjca j_u^3 (j^s Q^'C" i n ijja-l 
^jU" i n" ,jj ftULl 3jLs.lj 3jJa3 (jl idJLl/ (_gl (jjj i Jl^JII (j-ai . 

«. L^Jt_i_La (j_a (JtJ-° 4-^1 ' h a (^jic ^aJj jltcjjJI 

(_^ (J^^'j 4_ij^ Ji^ j_ajJilj nail (jjLj-Lill (Jjlitlll I JUt (jL^ 

d lj^-"i i ii a ^tjj-tl (jj^Lc 3l_jj>JI (jl cL>.l"i f"i i nl (jL^J .ajuc^C (j_a (j^_jLaiiJlj cLjljIjJI 
.tfLJkl j<s-L«-J ^LaJLal j«_^_jjJ (jjjJI (jlJJjJll <j1-<-u J-l^il liiljj ( -5 -ic 4jI Laic 
.4jj-^j>JLI CjLjo_UajtJI (jl nil t^lj ^jJLi j«J cLtSLlj 
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jtjj-tLi I *~n Laj JjjJ J-k-i d-fr^J (j^S iSLc J-tl sLu^V! -Sj^J) (jJI j-»i^a 

. 4JLlL>J! f. jjiu LajJa JJL V ( _ ;r a!jj>. j-jLU LgJ (jL^ J^S^ Lujuj ^5^3 ' ~ ■ ^ ^ ^ 

j»Lc ^j-Sl O I n^? ^wUojjJI 5l 15^ <L»Je-LtaJI 4_u^VI *Lu I jj' a L-4-l i4-u-uJlI$J! 

^Lc ^ LaUL 3L% , 1893 ^ (Corinth) <.S Ijj^ 3Lla tiJL^! LS < 1869 
5lu2VI j i,_£j_iSL!I 3j_irtJI ^jJlj^ i5_u^l!l SJiiUI! oljjtit! ^ dlufcLi 1 1914 

I jLal^ iSjlaJI Jl of VI ojufc jLso! I Laj 1 JL3 Qj)-£j_La jMj) Qa-uj)jj)VI q\£ 

gl£.La- uj i Li^aJj «La£L>. jli^lj) ^JL9| ^j-ilij n <Jj3 ^j-a (3-^' N J i-iIl_LA 

Sj_ajvVl i_£jSLII LjjLajjJ! i-a^-j 
Jjjs- Cj!j!j_a ^ j C I * ta i a I o\l Laj i jLaJal ^ iu (jl 

. 4_3eia-m ( >;r Lc (j-dajj^ (jjj»^^a LjcJ^-jT^ . cli^ c_JiaSll! lL3j!jj>. 1 i * i <•> j) i^cjjJJ 

j«J LuSLIj ^tjjJi! Jj i c _o^s (Jj^J (j-oj J-i-o i_3 ^to.! cjJl>. lilj 

j_jj_«_L! cLSjLjj/ Cj! JUtLJ^a (j^s (J5.iI ^^jjt (jH^' Sjjj^aJI ( _ ;r 3 J->«J 

4j^!j_ILi Ij^LS (jjjJI 'ojo^^'j i^jljj Lily's ( .ij iJjjJ jLai IjiSLtjj 

.^tjjJk! 3Lo- Aj^j 

Lg-ii LiJ^ .3_Lij3VI 2 a q\ uij QjjjSiill (_g jJI lLIAJ! dilj 

Jj j i ii J-><-' ' 1 905 ^ LkJ 4_lS IjJL! (J^cj-u • 4~u o it>? I j -i J aj j«J (jjjjs-V! 

J>Li. (j_a (jLjLH tUj_^Ji)) -.(^JL La (^L'LJt o>>^) j^'-y 21 f\W c?- 3 J^' 

Cj^Laj^J! tfJLdi Cj LcJulCJ a-Laj>JI dll jj (jOlulLo I t^ik * j i call (jjjLdul 
(jSLIj) i ^Lt3 La LLuI/ Ij Jlji (jL^ diLl i^j^a j^lC sUSLIj) i j-Uslj) jj » i"i ( _ ;r LlLljl 
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6ouj? (jlcl 



Mill lj_fl> La 

iJ3 _lJ! £c_jj-U ■ La Jlj 3- (J_j_ij^^ 4_*_aL>. (jj3 (j_u£^j3 ( — MJ*^ LojJt^. 
Sj^ajv ^JJ 9-jJjjLo 4_uLUiAl1 «Lt^)-U (j_a fiU CjJL>.| ^jy^Jl *JJ LtaJ Ll (J-J^J LflJtj-La 
C^jL^ lLLLj (j_a 3j_ o i_aJl_i J i '<stSi\ LiLo-l OuL^ i<Uy>. j! JLo 

60) dj^s^j 24 j-Lu (jjjLiS cj! j cb-u£Lc oLij's . hJj ^jl»_u-u! (_gjJI iJjjJ Sj^e-i 

dil j ,jSLj j«Jj . I -i j Uj SJjjLlLo SJs^Lc Ju>o ^oJ i L^lLc Jj i -» x 1 1 (Ij" n"i < i .i 
I JUt ~ La i ■■ {j I c Slj^sJ,! cLZ-j-3jdl i^iLalll (ji^. (J-J3J '-.'!' ".' 

^ S * JU>.^J ^cJ <Lj^/ J-) d 1 < a j a d j <i frj 1 Uj ^ ^J| L$Jjj_=»oj iC_*£^£L11 
3_jT <jJI_La> <_ 1 If I jJal jjs ( _ ;r 3 j_i>J! (jjs Jj^/^Lij/ jl <Lo_L«-a 

^ i mi L#3lj) «L_u^V! ^<u-ujJ (jl ^1 Laj 1 ' *j^ a ^LlILij . LallaJ (_£jj>.| jcJL*-a 
Jaj1jj>. J^SJ-i p j ' a * * (JLs *(jj^>*l UL^J^ " ^Ltalu_ul t_£t_j£j . S«Lu_u Juu 

Jlj>.^j 4_jI £ljj-U ijr l! dl i njl (jy^-II ' - 1 uua rt ^Q-fl>l Jl>.| (jl 

4_aj>.L(J1 j-o_>J1 jl ^j_oLi L^-Lo j-u£LJ! i_La_uj-i) i-Ia jiaa* 4-3eia-u) (jj^Lc 

■ La j ku>J I tfJL^J (j-uJ-I <j^Ij i4_lL^iA]! ^LjjJ! <_ nnv J-J-*^j l-^JK i~i lj i^LjjJ! 

(jlj 4 [ mi" ( _ ;r Lc 4_Laji>. ^JLkjs -i^>-J (J-*-^ 5 ^ •<_P = J^' ^fX^ 

uilj-G (jl (jjj) <~ ■ ii"->.l j<u njj-2J! ! jut (jjJj^' J^S*JI (_y£ ck>! £ ^-' a ' i^Liia 

.iLuLcia^JI CjLi^jjU fiUaL-o^j c-u^jj^. L^_La ^j^"»-**.tl (jlSLal j-b^j (jl J)j^?e_4-i 
4-j-«-i^aJI i_2j|j_laJ! ( _ ;r i Lo w a-j laj jj I j ij 1 ■■ jjjJil 'Ltial (jl JJljJ 
(_ ;T i£. (jjjLl!! (_JJ-I) ^LajJIj (jutJIj J_JI JojIjj sUjjU ^1 Ji^JiJ 4jJJ-^ 

(j-C 3j>J^>- (J-23 V CjIjJiLi ^tjjJkl I ^lsIj (j-«-« '(jJj^-l (jrlj^la 4-«j (j^/ (J^^/l 
4_u^l (_gl IjiaawjVl J joJ I^JLa ioJjljj JjjJ (j-oj (^^ 4-aJLi>-"i mil CjIjJiVI 

CxJj Lo Lilj , 2 .j. , aj VI «^LoLii/» tj j 1 iLflj Jjlj V dJJj) (j^Jj • (j?' (Ih 0 

. Jljlj ' a m.~X~ joJ ^tjj_LI 4jJ^I 4 K i"it, A 1 'ij'ij-II ^aJLuJil (_>^uu (jl dJLcul 
(j-o L#j| (^jJ! ^IaJe-J V sk\ Laj )l (jl Lajlj) 1)3-^-1 4 _J_j^_J (jl^J 

j«J (_y-i-II 3j_lj>.^JI 3Jl 1 11 U (jSLIj ^j->- ir-i IjLflij .^LLaLc Cj La j I se a ir-i 

. JaLiJI 3>L=>J,I I jjt (jt£ t-jj'C 1 .1 l~i 1 1 ^ i_jL>. mj! (^i^. ^L>. jiao 
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OJ 6 j '"'J uW '(J^92?Lj tj4 n ■» ri a j »l lit-it JjoJ i a3 £tJ>U (_L&I (jl£ 
Sljie-a (^ jLCa^l ,j-a Jj-CLc J-a->Jt I ij-uLi LiK Cjj_a JL3j . (j<sJ! _oj<JI 

JLpJI <_^£ (jJaj j»Lj| ^ SjjL^JI ■ kx - T t ,3^-^La j^lc ^UJI mjIj-II 
!j_JLi^3 La juc i jujui (jLn^Li IjJa! c^j£ • (jl ^^*~ 1 "I • (j aUtl 

4j!j|jJ! (Jiaj £-a CjjjiLu/ Jl3j . jjJ^J <_>"jlj j. cH^' ji>^' l — '^'jj 

(jl *C mi ^qmi La_£ (^a_*-uj-i) ijr JI Lj_Lo-.j»a (j_a L_£LJjJiiJ1 j-aLi_L1 jjjL^ (jo^v 
J-a-r-J J_K_U (j-a (_L»-jl (j-lLaJ CjI j) CjLi! ^Jl>. OtJLjJJJ . j<l^j£a£ ji>^' 

LajjU^s Cjjj^jj aa-il^JI 3j-J-al (J-ujjjjLxjJ) 4jtj!jJ! 3lj-U -5J Oxui^J iJLjj^/I 
cJ^jsoj .(jjjL^jLfl (j-ujLl ijLlai ^juj! «UaJa £-JLJ! i_)jL>JU (_L^-j_LJ 

_}1jG_a1 ^ 1 c J i^ou-uj-J ijr 3 < lxaJi CjI]} £e_UaJ! .-»IU-»«j 4_o*j»aJ1 (jjJLl 
. (Nylosyrtis And Nepethes) j-lLl^uj (j-ujjjj . ..ai-u ^1 iiil .- Ij liajJI 1 al axtaJI 
(jaj>- £-a i_iLa jlILj j_aLc I (jl JLpJ! (^ <j-ujJj jJal^JI (^ LiSLx-a q\£ (_L^a 

£jj_>JLi L»-a j-aLij (jl (jSLaj J-Aj . S^tjj_U ^ ^ jjl^jl l 4£jU-a ^1 
(jjj-aJL) g ^ ' a I ' ^jj la (jL^ Clt-O* 3jJ^>. djnlr 3j-aLi_a «LL>-J ^£ ^Ajuus ^Lulo 
(j_c L^-LS (jr£a-J CjL>.I"1 f"l i u| (jl (j\j3 ^oJ (^ylo^j S^oj-uj-j «Lcj-*_uj (jL^j^tlj 
I J_it d A , j t jjLfl 4j-jt ir-i i."' i ii j I «Lj£lj_r»J! cLu^VI -io^-J I jj** Laj i^tjjJll 
CjLal a" ifrlj ui a jLil 4j| ( _ ;r a (j&^l (j-^ SjL>.lj 4_uL*jl 3j_us cj^jSLII 

(jl j & <i~ 1 1 4ji3J)J i Lil (j-aj Cj! jjjj/ (^LaJ 0jLaX.I jjL*_u V (_Ll>- 

«LlJU JLaj ^j**' " a (J-^>> (_ao^^oJ1 JjjjJa (j^. i_dl_LA (^jJI jjjL^ (ja^>* 

.dJJj) ( _ ;r Lajj ^jU" i iij La u t<~\°A 
(^ (^^cljj) I jLa (^yllj^Ja Sj_u^ CjLcLcu i"m i>i a? j^it Jlji 
(_Ln_ij (j * " h (_^SLI ^tjjJLl 4Hila La ^1 ^Lj/jlLaj ^_)La (_Li>. 

.liilj (_Lt-flj (jl LjJSLaj La d Ij i ..j ijJLijt (jj^J (jl Jj V (jL^j . Jiia dJJj) 

oWI (jl 
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6ouj? (jlcl 



OjjJaj t_^!j^LI! (J-S-iil A Ij i ii j£ <Lo I JlidLj/ 1 (j'C i n'q jSLIjj 1 11" (j'GjI" 1 " ' ^ 

cjjjjj ( _ 7 ^j_usVI j«JL«JI £ LJLc cjLcLijjl (^i^- (jjjl^tiL! (_g J'C 3j_a JjV 
jijjlj ^jdl (V2) 2-i_a ^LtVl ljr jj^l\ ^jjL^J! ^ o-ajic^J j . 

Sjjj-!! c^ili jjIj^c. cijljlilil £j-«^>. SujliJI 4jIL«J! i_jj^«J! ^1 
^1 (V-2 WAQJIj^K jrOia. jil ^jJ,! ^jL^J! ^ 1948 ^Lc 

Cjj^Ja CjIj ij i ii <i-»Jl ^1 3^-1 (j-^J • J-"-° 400 J-* (Jr!-" 1 *^ 3.' 1 "-' f 0 -' g^LaJjl 

(j-Cj j t ii 4_2JLv |_gjJ! (j-mJui-gJI a ) Hi 11 2j<- I ",U jL^aVl Jjl 

j_lojGJI sLaijj/l JL^aj! CjLj£j_o ^Llil <_SJL#j 4lj^x-i (_gjJ!j i4_if£j_LaVI 

4_l^_ALa JLa CjLj^j-a cJL_ujl_3 - A ,".1 \ g, l ^"tl jt^^ Cj^ tj" i nlj iJ-oLioJI 

i4_j_j|_Ua_3 CjL£j_a Jj I Laj jjl j_£jj>.! 3jLc I t-V. , ..Ij 1(J i n o i"itl a UaJii! 

(j_o (Jjl OtjL^ ^ i a llj (jLiLjJIj ilj-L^j iL^uj^j LuUajjj L^lS Lx-> 

ojLjIj j-Ljj ^L»-^ ^ l>3 ^ tl)^ i£^0 -O'-^J 1 ,l *^J)S ' ""'^ 

4-LC-Ll 4_jj1 J_a d_la^t_a <JL_ujl jj- 0 ^^LtitJ ((J;^-! JLo_u_uj-j Cj1^juoLrt_a 4lii_tre_a 

^^£13 ^-^j-^ idL ^'^ t-dl_t_A duL^ Stills (ji (l>^-4-i i^H- 10 

jj>.V1 ^ai Jl ij-^- I ;g i j-i-tAJ ^J^ ' i CjLj^SLo CjI !i 4_u_u J_(_A ij? _tJ Cj LtTaJ \ Jl^ 
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(_j-J-!l (j^Lo^/l ( _ ;r 3 Ltj_LC jl OuL^ il JJ-U 3l_L>J! J_»I/j\a jjj-t£. j^>-jj 

i j_j£jl3^ 4^j_uJjl_l^ i^jJ-Ll^ 4 j*C ( n J-*^g t^jJaj QJ-*j it -^J3i5rJ J ^ O " ' '"^J tl_&j£,J_j 

j_jJL3 j«J LgjLa ijjlaj^M (jlr SJjsLc cjLuI£ '^jj ciuL^ lilj .^j^SLij 

. ljL>.j IjILd^ lj^ 

^JLc jj^LaVI jj-a J-^-^-JI SL^tS ' gall 'J . j-jjuj £_usjJI ^)Ls J^i-a _}jJL>. ^Jl 

' t-j la ^ J Cj^l_j_La_j_*_u_aj Cjl_*_lj»_a 3jJL*_« (JLSLjIoi d .".l^T ^lajVI 

I j 1 j 2j ( _ ;r ll! 4-u-uJlI^JI JLaC^/I 4JLJL>JI ( _ ;r 3 [jJb dJJtj .jjljjj 

^jlj^ij JjJb>JI j iS-iiaV! j 5Lt»-jL>JI jjj-tl (Jj-^J ^j'j-^^ SlsUJI oLuKJI 

(jjijijlaj 4jj/Jl1a ^1 4j*.jJ>jJ.I 4-ul i ujVI (j^. i_oJuSj JLCJul (j-Aj '(jjJ.1 

LaJ-u^ jii4lSL«JI 3l_pJI ^illj-sl (jSLaj^Liii! 1jl&<. ,,i-<.j Cr a-L[a'^l j^LkJIj 

*j c JU>. ijr JI jjl ' a * LoJ_t£,j i(jjjjj^_uj t^j-LaJ! '"■ijj *° ' "J.* ijr^ 

4j*-Us! j ~ j i 2bl JlJI ^ Lr jualal\ j-laJll LgJ JlC:! 4j*.j jJ! ^La jLlol 

jLg-LlI * j iJ3 _3 jj usl I CjJL>.1j . 1 Jl>. tj-llj « i"i a j Miitl (jL^ 

■ La ill jL-sT (jlj-j-£ 4_uj-a (_£jj>.i »lj mi! j i eaJ i^JjUl ^Lulj J) i ni II 4jr 5 (j^J 

i^LLJ! jLijJI jj i^-> jjU , ,,i ^J^a tfLil! 3^-*^ ' S«LUslj j_lL>J!j Ljjj-I 

jl j III ^ ^U3jJ! i>-jJ I m ii I ilj .jjj j'stl (j^' cr^ 3-SJtiXI s-lj-UsVl j 
iGj-ica iljL>.lj \j^a I ^ i *— j c j_Lo ^'Jl «Lui/^l j_u^l «^tv. . .. i LuLb 
.(jjjLJIj i jSLLa^Lallj iSjiJIj iCjjjJL^ 5 Jj-fl-U I LtajJI CjLuLCI! • a ui£[j 

SLpJI ' a (_^Jj .^tjj-l.! ^Lils (j'C i ..I 3-j^>J! cjLuLCI! q] jj* ^I'i" . i.Vl 

^jl JU iiUjJV jlj^ ^jy^- i _ ;r 3 1 J-C JJJ^J 1 JJJ ' ^**'tl d , ,.1j I ^tJjJLl (jj^, 

ju>.| I i j i ..I Ijl (j-SL!j .4_LiaVI 3Luj d j i ii" 1 1 i " 1 1 j 1 1 *--"- 1 1 Jj-aj 2 tj j , ..< 
Ijuk ( _ ;r i l_Ll Jj ja!| I jla (jjs e-^j-Z' L^-Lo (j^-ijl 4 »^oX I j«JL«Jkl 

l_j_o j_j * )LS_Lll I j ' a (jy^-II ^c_jjsJLl ^-La_*_o (Jj i^Uj jj-a JJJ^H -5 JLstJI 
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6ouj? (jlcl 



(jj-ij^LI! J j i ii Sjl (jr-iLii (j_o ^ i la « a Q^Siijj 4^LiSLI! JjIs tfjljj&j . Jaj^eJLa 

(_g^j>J! JoJLUaJI (jV jjj_U ( _ ;r 3 L-SjjSiSLa *La J LJ L>. Jj-r" i uJj . (jjUJ^'j 
(JJjjiJI ^ ^ ' ' ^ Q^^-^'" 

Lg-1-j Cjij 2-j_pJ! a.VuLA ^jjs JjLcoJI «UI (j-a I^JJ- ^ LJs ^-"^J-*^ '-'^Jj 

Sj^ ,_L^ l(J j>La3j Hi cui JIJ^J! ! jut (^SLI 

^-jla3 ' L^-Lo (jL^ I jl La I ij Iaj )lj 'j « LaJI ( _ ;r 3 sLutLul! i^ajJI 

ij^tAII (_Lt3 j a LaJI C^>o 4j^ia S ^J- S 80 ^1 j^JaJI O^J «Li! =^>-J-5 
J j i ii I (^Li (j-a d i nj'ij Sjj i aJ i_aJLljj (jua- i n^jVl ^ i a S u ^j>- ( _ ;r 3 dll 

.(N 2 )^j3^Ij (C 2 0)o_^I 

Lu-u^a-tTu UiBJi ^llaJ ^HJI d ^nuinll 3 5^ 4juj jf I ^uLi<3 LlcsjI Lulx^jj 

Jjl *^ J '^-^- : ? 0 ^Wx?^^' ^j"-*; (jL^ Ij^SLaj (J-«j-I1 
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V CjLjjj^LlI! jjj^ JJlC Ljj!j J^J-J (1)^-5 w y i nAIxll 
a d se S LaJUX. Ll^J_a Lj-uidJ (jyl^. U M dul^ ^IlIIj p^-?" ' "^J^l I ^Ljjo 
Lij_& 4-2-i3jJ! (_bijJ! i " 1 1 2 ■ la jl w i a >JI O-so ^-Qjtjj i LhA^ ^j'j-^' S * JS *J- 5 
Sj j< CjLui^ I 1 i * i iaj t_^j^>* I * J jL>o (jr^i * ^j"" i ■■^* Jl (3-5^ ^ » mi^M (j_« 

(jl c l- : ^>> £tjjJJ CjLijjj^Lu: a u (jl Luajj J_) i^tjjJLl ^L^u ^3 w fl p 

. Vji dJLu* ^1 i_ut jj (jl c-xj^j jj^-lj J J'C i"i_tj 

j£!U 3 ju i .iitl ^1 ^ n , ,i"i jjlJj! J I ^Lc J£ (jr^J SJjjfcLa julL CjL£j_a 

i3j-AjJ! i^tjj-LI ijr II 4_uL-ii£ Jj^UaLi i(j3^_uj ^^Jri^J 

^JoiSJI i^^j-u ^jH-ujS^ i n tl _}L>uVI aj ^oJ Cil Lu i nil ^1 ^^.1 Jj J-Laj 
(j-C Cjl_aaljL/s L$J£ pi i "jlj « I2-!j_j_Ll3» ^1 (( 8- )) (j-o ^L^j^/I 

i_i_iiSLII j jL>J! j-><J' (jr-^ I i j it ^La-c I j_a (j-SLj joJj it_*£^SL!l I jut , „ 

IjLA ^jl L»J-C i^t_jjJLl ^ lr L^>.Lj LIa^j_A ^J^tj ^jl ^laj i * ^1 ^uul^^ i ,it1 
(jljmJcILo (jl .Uaj id j n i ,1 (J^i CjljLLj <3^J *L* (jJ! Sjjl-J CjLvjJ 

jL^jI (jLjLj^j t Sj jj^ (jLu^ icLt^L-a ^1 <a t i Li^jjij j 

(jVI (_^>* La j-J^i (j-« 4_ul^j-j (jj-i-ij d (jLi^jj 

j fllaJI Jjlj SJjGjla 4jjI jjjj/I 4_Lajj^5 CjIjH^ (j^. dJLjtLj i^mk i"itl ->l la ill ( _ ;r 3 

. ^jj_U « 3-(jjjjLo» sLlUjlS I sLuLUiAJI 4_i^jJil cJi. j 1 1 97 1 j»Lc 

(jl c^.I U"ii. iI oia i L<lin V L^ia i r.li. ijl ^pJI oLaymi (. m i -w j 

I j c j > 'l-^-^J o'j i(— <^_j£LI! (^1 LjJai.J (^ Jll Ja j <tj\] Sjjtll I J~l ajiaJLa 
'^J"^ J*^ ^JJ.'^^ Ljlllaja j u (jlj i aS^I 1 1 ui II J J a i uVI ^ej ( _^I^JI 
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6ouj? (jlcl 



.-«ljU»l I s j_Ua • Wjj -1 J-*"" VD"^ 4-uj/LCijVI Lgisjjl jj^s jj I Lajj 

.j-aj>.Vl c_^aSLJ1 ^Lst_u f^Ja-i-A Jl9 (j^J L)' S- <j:tJ «3-(jjjjLa» L^IlL-ujt 
sLa-Ualj j_lC 4_u^jj-ilj 3j^_t-a i I j Laa j & J_*_i idtli-i «LuLiia^J1 «L^j-L1 <?J_A (j^-Jj 
i I 973 ^Lc • (_)ia-oLc. J'C i"i (J^ i_k3aj j<u ' La 20 3 jj. jaJLtH 

i - , ta . *. Laju^, islSjLjJ! 3jJk! (^yi iSj^ H LaLa-i (JSLa-a is! jl>.^U £jL0-cjjl>. 

3jL>.lj 4_uLi JjjjuJ (jSLIj i^cjjJi! « Lo » AjIL^lSjjjJ ! tLul i^a-aJI 4j!?j_U 

.ScilJ^ (^j-ll t LajJI Lai .4J I flj i .i a^La Jijtj ■ La S_3 

1 6 aj^u-u 4jr H_j_i£^j_o ^jljj-j ((S-^jLai) «Qj|j (.u-uj Jji (jlfT 

(jl * a II (jl (j_Lalj i C? -1 ^3~^J * " ' La j ijr^J ^-^J-^ jj ' Ij t l£Lu^ 

-(j^jLaxcJio -.^uLtl! jtJjJIj jULl! jjj^sj (jl JjL>. j-iLLaJI fu-nj 

Cl.lA L>.Ljj (jl j^jJI j-n.*uj ((9-^-_Ljjl_a)> «l_l^jJL1 ^^jjJjj LbjJj 

4j1 ^_£J Ij O-i-i^ j-oJ 1 Li^^-Laj jJoLfuJ (j^e-ij • J^J-f ' " 1 0 ' ^ 

a Jjlj « 3- ( jjjjLa» c1jL>.L3 4jJLjlI!j SjaJill ^LjjJI (jl J-alLxj 

I j " I La a 4_3ol_3 ^e_Laxu 3-«a-*_L) u ij i c Q-Laj-A ^LULj 

. I j -i j La ^1 Lxjs i w abVI i>L>oV! JJJ-JI (j-a ojLc L^jSLIj 

(j^Li. (J£! 4jsjL5_a j-i^. (jjSij 5>fJ^ 4iLiA JLo- (.^^ ' La • j~ 4j^jJkla 

La CUM Cjlj-a ' La a j J II Jjlj (( 3 - (j-uj La )) ^-OJ 

Cj jJi^j ii2 )lj t^eJia i tiJI ^jj^Lc Ji^>.^a jj>. I p i n^. ^Li 

. I ^"i o ^ a > |j| ^ iTiIAaj iL$J SlaL>JI «SIsLl!I» _i 

Ji^ju La-ij S3j-u^ 4jjLlC ^ d ' taLc < La i (^^5 <(3- ( jjjjLa)> Cltl>.J l!iLt (j^Ij 
L^jic (jL^ S^iai. cJioij . L^^LLal ,_L^ 2 alj olalaj. L^jl VI 

. jjLiu (jl (_Ll3 I ^ i" a ( _ ;r JLc Jl^>.j-a jjj^uji^ ( _ ;r 3 LkJLflJj (jl 

^ j ( I LaJ_t£, (jy^o* tjJj^- u -g ^ JI ^_aLjj-l j-ujtll] 4_t-aj-3 (_£l t_dl_LA (j5*J ^Q-Jj 
LaLaj Lx-Ualj 1971 ^Lc i.". j it (jH-II ijjX II 4-jj I j < 1 1 3 ri i^iLlJI (<i^5- 
«3-(jj)jLa» (j-SLj ^oJ 4_LjLjia_flJI CjLal < nVI (^ ^jl jJI j-iojuJI i. . i m-wj 

Lda^aX. jii^l « 6-(jjjjLa)> ^Li>.l (j5*-Ij .CjIj-JllLI ^_a ' a_i^J a (J*\ mi ^5 . fiL»_aj-^a 
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Ct-iA (j £j t (2)^-4-1 4_JL*_a «Liju3 l_C <j t ijr 3 LfJLuil! L-f-uai ^£ I JL>. V J i ^J-L 1 
^ tX^T ^3 jjr LMjjJt CjJL>. Lx-jjj .Ja^j^Jl LJLc CjJLjej Li^ 

. ^eJa-mJ 1 1 JLA j-Laj>. La £<_ ;r *Iu *-^>'J J ' * ^d>^ ' ' " ^-^J-^ ' 

i3j-AjJ1 c_*£^ cr^" ^.3^4^ Cr^ ^^nj^J-uJI Cj L>. L*_lJ 1 ^LaIL>»1 LcJ l-aj < u 

S-jILi^j-caJI jlj-c. ^Ir j . 1976 ^Lc jj- 0 C^j^) j>*-* ^ cr^ SjlssjJLI 

4_t£j-j_aVl j_Lj£Ljl_3 fiLa^j-l Ja^j^JI 3jjl_La 3j-^>.I O-ilG 4JLi L_u_J 1 mJjL&XI 

^_Lj_i . I Jl_>. d_Lla_a O-a Jusc-J-iju 1 JtilS 3^_a «LLc-i j ^ I jjv jj-* ^ Lii^ 

.(3^>I1 £J>M >>• cJio LajJ^ 2u£j-11 (tLlajV Ijjjo 18 1 *jUa 

^_LjS[_)LiJ1 i U j j" £j\ IjJijI JLoS ((3-jjjjjLa)) fiLi^jJL (J_<iIL>JJ juuuzXl C-Jl^ T Jj 
4_j^j_a J » < ii ^LjjJLs cLLl«-u3 I i jj'a ^LjjJI (jjSi o^jj O^- 0 Cr^ 

^eia-mJI J^-a jLulII ^-^j-J w j L4-1 lJ5^ l)' ^ * p La sejj 1 Lsj i^J I 

jLjJLILi ^yLaJLa (_>^J J^-'-' , -'•' Jo^j^J! J-Sj-o (J? ^L^J' I I«U* , ..I I jjj 
( _ ;r a Aj^ijJs (J^^/l UJ^' ' "' e> ^^i>" ^-"5^-* <j-° '— ^J^?-^' jox.LU! 

.4j^jil (^Jl i^jJj i^jJ! J^>J! (jJI Sj^s ^;Lj>II ^' 

( j_0 Jg^ I (tv 4_L^J_0 ^-O J_i_UJ-J 1— L T L LfcJV ^jy^-Il * )1 I ( H^M jL>-t dJJ!i tl)^ 

^^_o c\l t^"i . ..1 ^ILi ^j^l>- ' Lsj-i^JI j-o*Gj 4jj1jJL1 I j**' rt <( ^-LjSLj l_3 » 

3j-_j_*iILa CjIj-jju CjjJL>. «9-j_LjjLa» cLLsLi-o^-) Ltiajl 1 * A ujlffij ' J J ^ 

.4_JL«JI ^Ljj-II t r J >^ J * jd>^' ^ ' " 2L«jjtt1_3 3j(ji^UI ^jLa-JI 
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6ouj? (jlcl 



jli^il (jl (ji)-^ (l)^- 1 f 1 ^ LiSLJj .Cj!j_l*jJ! 0JLfl> JlLa -So^-J 4jjljJLl 

(jo-£j ^J9 ^_a -^"^J JJ ' eaj (JLllI Jjj i ii (^dc LuL£LaL) (jL^ . 4jJLl_] 4j^!La d i i n it 

(jjSLj (jla ^LlILij .dJj^tjil jLJLJI y-*^ JU 1 -^ *— ^r! 1 ^ Sail I (j-a ^LjjJ! =Li^ 

. ^LilS LtJi^>.j (j_a ja£.jJLi 4jjJ11! ^LjjJI (jlr (JjJj Lib JlI 

LxjJ J-f^ (.^JJ £ ^^>' w 9 1.1^' ji>^' ll^ ^ii^?^' J' 3^^' CjI^jJj O-lL^J 
2 (jlr 3j_uSLII CjLUs!jI1£.VI Jl>.| (jLa jJal^J! (jjSj .(_p3j^/l 4 jlr 

(j-SLj joJ i3jlj_>J! =L>-jjj ,i-iVI , v.VI jjlfi. cj! jl^l2jJLi I ^-sLj-<-u^j 

<LIa-S-l (jy-Sj • j-Jj-tt (j-a 4j<j2jj_U (j^La^l jjjSjLaJI ■ La • gj (jl LiSLajJ 
i j_jj_U w a i aj u& 50 jl 45 j-x-i (j_a J-^' ' . Jaiill jj£, Jjljj 

SjJajJ! 2 i a a 5e * 1 1 SjIjjJI CjL>-jJ LgJ^Li. t_JjeTi3 jl 4j£j_U tfj^J (jSLa-i 

*Lj-3 j a <L3 JL3 4_jjS^j_JL I (j^/ ijjjiLS (jl£-a (^ L$j Jo^j^JI ( _ ;r 3 joJj 

^Lijjl w I C Laj>-jLLa (JJ^J jl 4J?j_U (jja La (jL?_a ^£1 sUiejj.U SjjjJI (j_o 
(jSLl i(J-lL2ll (_5-3j .CjLLlkJI ji-l (jjs (j£L*lj (jl (jjJ i nil j^La 

SJi^LiLlI jul i ii U c^j-c. I iLa . Ijljv («_c.L) (jLSLa ^ Jgj j^ll q^S-j (jl Jjjj 

LijSLIj .CjLLlkJI Jijill ^IjjJI (JIac I jj'a Lxj 1 1 jj'a Uji^t^ji 

J j j i ii (j-Lc 4j^jJll cJaj & ^ifl . i_-cL-e3 (jL?_a Ja^j^JI I i ajl Jjj /oJ 
^Ijjdl e^U*..,l U, 3_^U 3^La «U3 i(_JLala (^L^jj Jis- (Jit JUL! 

<LlSLi-»-iSL1I t_i j La- " 1 1 3_jjjj>J| cUjutVI CjI j CjI_Ll«JI J-a^cJ (jl ( _ ;7 SLul£Lii! 

Ji^ L£ (jH-I'j i-dl jj| LujJ Sj^IjjII 4_L3!j^.jjaji]t jj'^tl J .'-^'ai jUi 
I j ' a j ^* ^ (Jj i^Lqj (( 9-j—Ljj La » J_LI cLj^j-LI cLLsL_o^j Lg-Ac I 'A t a> 

. >LAa j^Us^JI I juk « j_LSjL3» 4jjI jlU 5^>I.I < ~ ■ > » ^ j < !>La 90 ^ 

OJL-fli (_^ LljL^_i <j-S>-J ^o-I ljL>.lj Ij-J-a sLajcjv J-Lu (_gjJ! Jj-ai><JL9 



103 



J_>L2-U . Ja^^JI 4j^jJ. ^1 (_g jijj (jl <jSLa-U ,j-a (jl£j iSjjj^iJI 

j j i a II 4_Ial_<j/j_i ' a-igiSLL! ^LjLs (j-SLj j«J (j-j-o-nJlj p-cl_iJ! t_i!j_lJ! (jLa 

*jl i u a jj-a-i (jl L uuSL a d j ' ^" i_dl_LA C^jL^ ila >i 1 1 (j i n'sjj . fiLt^1j-c ^ojojiJI 

( _ ;r jjiL2J! (jLS_tl_a ( _ ;r a cLilSlJI ajjtj . Ja j j ^ 1 1 ^_»ij_U j-^j-U 3_aajt_] 

jl Ij-JJ— a (j uSi * h * ui\\ \jJt (_Lt>- Cr^ a ^J* ^ 

' ''J*''"' J-*"^ J-* J L - L ri *— ' "'^ ' (O-^-LJI (jLCll Lai . LjjIjIj Ljjjla (jj^i 

^jU", , ,, i V LlaJ Laj . (_LajJI CjL^>. (j-tj (_Leal J-flJI l— a i nl 4-uj/LCjljVI 3j JuLJI 

^ j^utll! ! jut (^Jl ^Lbtj V Lijla iJu^LJ! j Slu^LUI <j£LaVl J-^uilI! 
■» U , „ ,iJj ji q\ ^\ 3jJj^/I 4jjI jIjJI .-«! «~ \l U*. , „VI cjjLi/lj 

(j-SL!j « j_LlSLjL3» 4j^j_a ( _ ;r L^. j taa> ^LlILlJ iljjljlj LalU-a (jaSLj (jl (jSLx-l 
j . ^jj i4i£ £ljj_U ' a uiSLi (j! ^jk*" 1 ' 2 O^J^' ' " O"^ Aj^J^' j'-^'j - ^ 
, U. ^ j t 02I Jaj*. (Jl a mi 25 (_^=>j-jlJ! ' la 3* (j^_i Ja_jj-tlu (jji^. t—kJuSLJI lj_fl> 

. fiU 3-0* 25 (_p3j-»J 1 

I a uiSa (jy^I L$j 4lsL>. 4jjI^Ij 3_aaia_La_i 3j-^j?e_a £_Lj£L]LaJ1 4_t^)-a (j£j 

,£ljj-U fi|_Lajjj>. I j"l^l i --j j 
Ja ^^Jl J-^ J-a^ . I JL>. Ij-JJ^ i_2 Uej L£ Lajjj i Sj-u^ » i r-i tiJLuk (JluL^ 

LacLi jl 1 1 JL>. L-Lo jl ^LjjJ LiIsjjus jl ! JL>. LjJLc (jj^Lj VI c-ijaj 

. 4_La LujJa jl i i_Ja^J I (j^. ! JL>- I J-lhj jl i I JL>. 
(jLa^/l (j^ijjLia (J^ ( -J - ; l13 ^jjJi! (ji^. (j^Lal ijJLijt (jSu joJ 4-il ■ ta 3. j 1 JlSj 
5_ja_al_a (j^Lal (j_C L_Libt_) (jl Lcajl ^_ua1 ^aJI (j_a (jL^ (j^«-Ij i LaI r* (_^-I1 
(_^_jj-jJI L_Aj^a-»_i d "1 i^l—i l_^_)a^L] LaJLc, p i n**n Ja^aj-A (j^Lal g I aj )l Lj^Ls 

, JaLfalllj 

^3 Ja ^l^JLj 4j^>L>JIj Jiil (( j_ljSjL3» ^jlj^j-a (jjs oii- Jl La J_t£,j 
.t_^a£LII lj_4> ( _ ;r 3 (jULA (_p3^c i Laj. (_j-l^. Ja^L^JLi J-Si i^tjjJL! jljua 

Jaj. Jl n ni (^Jl 21 Jaj. ^ j! jl! (j-a 2 u^ksc ll I 2 ta^xll OuL^ !jl il jSLaij 
jLIaJLiI (jL^ (jlj iJa_>JI lj_fli (_^u_a^Lj i_3a-<-u JajL^J! p i ■■ all (jLa 

(_gl (_j-b Jaj j^tl QaSLj (jl (jSLaJl! (j^ (Jji^j p ' " SJI Cjj>«j i_i£j£LII (jljj-5 
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6ouj? (jlcl 



ipaj-C Ja jiaa* djaUtl £_Li£L]La L}^-*-^ liJJ JLij . 4_i^ l_] ^ilj-a (J^aJa uLa^. 

m^JI « I -^_LlSLiI_3 )) j^JJ • ^aJ^-a I J J^a (j-° J"*^ ' ^J~ a ^ J J J " ^-^J-*-* 
' J ^ ^jfu^JU jj-u-ujJI ^Ja^a-ll (jL^a < oVI Ja^>. (Jl o mi 21 (_^aj-*J1 ■ U^ 
(t_utjJI (.^-"^ 4_ijLj 3 a IS (j-itj) (Chryse) (j^j^S - Si a-mXI 3 Suit | jjt 

<~>j gj> jja C^jLS" L$-i! 1 SJlc I «L>.jjLLa £ ^<-'^l f J' Ct^^^ d * ' Mj^ 2 
.(_gjL>JI (III 4laLx^a-] £tjj_U ^tJjIj (j-o SjjIJlII j i j i a « 1 I 
2_jjljlj_II «Ljjalj_U (jSLIj .(j-a^l oU tali a JS" (jyjJj (j-uj^S" J-a$-a (jl l^>J 
4_j.alj_U Cj_iLSj .CjljJLi 4ja (JjijJj £-^J-tl \jJt (j-a 0^-° Cr 3 '"'*' 

jojJ,I jjjLill o- 3 ^r!^ ty^-"^ <J^ *>° Jj^ ^j-^ <j-"i>^ ^j'-^'j-" 

.jjs-T ^ s_^i>ti *i>»-y 

■ Laj. (Jl a i"i 44 JajJI jjt « 2-£_Li£_jLa» Ja_a-LgJ j_<I/j_U ,p3j_«JI ■ Laa» (jL£» 

j-Lo-l jJa Cydonia « Lujj_uj/>> _i <_3jjlj (jl£La j-Aj (jj»-jjjJI jJajllj kiIjIL-uVI 

CjLuiS* J^aa^aJ i4_jjJa_Lll Cil mi^LlU ) t. i i n~w >-j-£-& (Jl_aIo*1 «LaJ 

(jl La-ij .5_Litjj_I.I 3 i i m II (j^o La eJaj (JJaVl (j-Lc- >UI <j-a 3Jjla 

<^Ljj LajtJI (^jJI (j_u_uj ^t-i (jji^. 4^a^a-a Clul£*^_uSLjl-a]l ^^is sLo^I^-i-lII » ijLrellll 

(j_c ( h ui£ II JLaliaJ (jl «.Lal«JI (_>-aJiJ ^ lj JLlfl .(JjLJI sUI L^iJ^ij ( _ 3 jJI 

.(( Lj-lj J J ( n)) (^y^ (j-y^ a I a (J*C ifti i ^1 Jlj-J l_^4-i-u (( ^-LjSL] » 4_IaLj_^4J 3l_o* 

(jl I J-jj . cL_Li (jLS-a ljr £ al^>.j cr^i £ >-*jl J-!' ^li>" i>-5jJ-uJ ji>^' J-'- a 
jLlIL>.VI <_u i a j (jLS" (^LlILlj (jmjSjll (jjj-A ^iSLI S-uLjcjI Cjlj_us liJLcjfc 
(Jl a i"i 44 (_p3jj>JI ■ Laj» (jl jjt LaLaj L^txislj (jl£" (_g jJI j-a^l (j^Jj • I a J 'j.' 
Luic jlSj ij^jll ^ JLijll ^jbljJI jl_0i.>U ,jSLj joJ S ljlij/Vl Jai. 

I j_a (^ | j| «2-j_LLSLjL3>> J £gjj JLalo-Li SijUJ,! (j! ^JLllLi 

-j_LSLjLa» ola^a I jl ^jU~, , „\ Lot LjLp-i JL2j (jlSj .(^JUJI (jJI a <UI JajJI 
. « 2- j_LiSLj La » _i 4^jL>J,l Ij-^ cJ « I 

' fllSuJ 4_a-^-a juuuuz (jl mi )» I JL>. fi|_IaaLrt_a Cjl_Lt-a^a3 ^ JL3| w uiAi CjJL>.jj 
(jjijijj (_j-La JUr J1ijJl>. (JI51I Jjj ( ii ( -5 ^Lc jj 'r-i"tl (jl ritli" t ill <(. jVjJ jl-jJLa 
(j^j_o^o fiLjJuj i« Luj JLu_o» Jjj^a-a j-lC Ja ^J-A JL*_) 3j-*IoLj_a u^yajj^n ^£ j_a 
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i La a- jljJ! jl_Qi.^LI 4_LL2J! 4-2iaJJk! « LujJljjj/dj 

(jiaj-C ' Laa. ■ La j j" i ■■ « 2-£_LSLj La » OuL£ !i! La tjLJuJ jlj^S JLalb j«Jj 
^c-j-u^M J <i se j ^jLSLa w alul LaJUX. 3j-o*V1 cL*Li3jJl (jy^>* ^ * a tj^" 

. <j . ..A i ^ojjj ! . Laj. (j-l^. Utopia <( Lujjjj » j-scjlJi ! 

i " ' I J La « a j^s-lj «Lij£j_tl L#3jU>.i (j-j-II JJ 1 a 1 1 I *Sa \ jj| jLtj dJJjj SJ^jJLa 

« I - j— ySLj La » (_j-Lc c.<-o£Cj»- 4 _ =r JLi t (j-a La SjHil ijjls (^^JLiLljlj . ijr L&j > i\ jljljJ! 

JL>tJ (jl (jjj iJjVI ^1 ji>^' *L«-<- u cr^ tSri^-^W "JjLlaJI t_g » j J i <1J 

( j_ a _jj_£ 4-2-LaJLa • L«j^Lo L»^jji Ljjl>.j i—sLLaJi! 3_jL$j LuSLI ^Lo^/I 

I jut Luilaj . ix-iJ-SJI j-jj^I 3_<jjaVI (^^Lj 3jLLaXa (jx. IjLulj (jL£ (jlj Lgjlj 

jLiJl tiJLuk tjLS' <ul VI 1976 ^Lc <jjs (^a-Jaj) j>«j 4 ^ Jajjfltl {ys j_o.llJ! 

j_lC 4jJL& LiS^d o' j^dj^' i-ill j I «i Mifl a LLa^jjt (ji ( _ ;r Lc j»Lc 

L-ij-jLc. IjXjtj . I j tM . ..V jjOU! (Jj^jJ! ^ SjLalil djLjVai) Au'njua 

. jlcjII <j-a Lojj 16 jjlj jJtJj-U Liiioj j! jlU 

' " 'j dim C^Sj i~ i ill ( -5 -J-Il c-x^ljSLI! tj*-i SJjalaJI 4l>.jJ! dJJj J-tJJ 
n o <"it1 <J^>> Jjjj-LaJI _il jG_«l ^_^Lc jILa^Lj^ ^j^jJLa 4-uz 4-^1 i n a ^La^j LmJl 

«La_<I/j_t.l ^LljjIjJi,! (jLxj^j-tl Cit i ii a j j^J-''' iJs^~ ("^^^' tfjIjLo 

^tJjJk! jJjIjJLl ^L^j^clu ^Laill Ja^L^J! Llj£j_a oii-J L«_l3 i Jgj 

. 3j i n'Cttl j^ajJI SjS cjI j 3 j i .iLCjjVI ^jjI j.^.tt j^^IU^j 

^^j-b oj-a (Jj^? (ji **' J-Si LgaJ3 ^jLjj^j-a ' , i La a> i Lu^ojj ^jlS^a 

tfJ_A j j a 4jI Jjil! (j-o Jj V i^aAll 4_^j_L! (_5^Lc Qj La-j ' iJLj 
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6ouj? (jlcl 



.jay l (Jc Ji^Ji ,>9 

jj^Lat Ljjlo*! Lui Ll3j-C 3j-*IuLua ' " J J ^ 1 1 ^J*- 1 JJ ' aJI (jj-^j' Jj- 4- ^ 

-j_LjSLjLa» Jo^l^JI 4_J?j_a I j* t\ y.tl jj i all Jjl Oul£j . J^s^M jJLL 

<-3>J<j (jl jj>I! JLaj (j-^ U^>C. JL>- ^ Loj' L^aljJsV 3jji.La « I 

jj^cij L_LiTj (jy^>* uLa^. Jjlj I La3» *jj ' a 1 1 <"'j J Iaj 1 gjl ^"~>* | J_l3 4_oC 1*m mi 
^-La-m (ji^. Sj^aL^aj 4ie-aLJu ' flJlJ 4j£jJJ j»! JLSl cU JJJLs. V ^LujL) jti'n 

(j;jj>.V! Sjl>.Ij jjjIjJLj dijj/jJll (j;jj>.^/l jjxaJI oJI jj La (jLcj_<j/j . jjj_tl 

.jtjj_tl (3^^ 4lajL^J! 4j£j_U Lgll i "j? Sjjj^s Jjl j»Lal ilij a i n~ <_ii-i£ j^ii 

4j 4^jI mi a (j^Lal i_3^ci LiLa -(jr^- l-y>c- Q "J^ I j-* o' l — L>^J 

. I-sLojjj ^ijdj'j 'J-^JJ^J^ 

S^lj-ij 4_jjt_j_LLi JlLa ijr 3 3Jl_jju » )LUa_Aj 4_jJLaj l_3J)jj>.j jj^s_t-a i-LILlA OuL£ 

•O^J^M (jit (j^lU jiala Mjl 
c_ dt jJ! jj^. J 5 * U JL>. 1 dutj jJ Ltgla L>.L^Lj_o . « L)L£La» £ljj-U £)L^ 

1^1 diJLj (j^Jj i4l*j Jj-Sj J-Aj 4_lLojJ! ^LjjSLI! Jl>.| *IjJ (j-a Jj^^ 

J-jUta. J}L>. Ls^LLI I Jla (j-utj (jlc IjlaJ joJj . 5Uj^La 43l j C^SjJ! ^ 
(jLLj^jJk! L^jJLj/jI j i J ' a II w a J la.HI j«jul Lilj I j*j i a 3 (_jjJI CjLcL^JI 
joJLc £tjj_tl (jl C^j^.J 3j_&jJI ^Ja-uJ « I 0- Ij_lLl3 »j «9-Ij_lLl3» (jLLuLiaAJI 

.JJ>.L) ^J*C Ml 1 J)^» i Ml 

jj nil 3j31_l1XI Jl_US^L>JI : VjulS^A^ J-*3J>.tj L>.jLt-£5 mj *-LiIaJI jJa_UI q\£ 

jj se i^aJlj iSjgj-LaJI 4jlajJI (jLjjSLIIj La (jl£La Sj_u^ Sj_i>. 

^ Lll jljJil (jiLjjj " fl-a-ljVll t_ilj-lJLj jlj n ~ miLi mJjjijjj w ta (^ylll 

^j_a ^jj La 11 j>J_A Cj^L>. jjjf jjjs .^LjjJI L^j ( d i a *" (jr^^ 4j^3tIaJL I 

^LjJI LjoU^ JLajJI 
4_«_laJLU jj 5c i a 1 1 tfJLfli jli- MjjJI ^cjj_al] j_iL«JI ^tjjLlII (jL^ Laj 

^^jJI Laj 5j» U , „tl ^ 3 . 1 , 1 1 Jj^Li-Vl J Sjjjiiall JLus^L>Jlj 

I jLLj SJ-ajJI Sjljj*.jll Lgjlj ( _ ;r fl> Jjt ^jj-> i aJI tfjut L^la I Ml"," 

«Lcj-tdU ^^j-A Laj ^ C L^3 ^1 J^JI C-^jIIj j«-aj Sm^JijjJI ^jjUL) ^tJjJLl »La-m ^-JaJ a3 
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SJjj^AJ! Lmo, 2_.._. ,Utl jJiLHI 

. d l*i < nVI ojla (j-a (J£LI JjsVl (-;r ^- j ? a j! 1 1> i uLa. LI « j_uSLjLa» doajija 

i ljL>- 3j_j_l£ 4_j_a_Al I j « j_LlSLj 1_3 » 4 "n 1 1 jjj-tl t_j£j£ *Llc. 1 a uiS La tjL^j 

,^iiu ^J'C uj i ' j j 11 ^Jsl^o-a g 1 2H il ji Ljj^ju Ijl 1 . ^.j . ^» ^ 

jl i4_j_LaV! 3l— L_> -5j^>-J (_5-JJ j-<I/J_a i ^ uiS!j joJ JJJ lqxII CjVT (jSLlj 
^IjJaVl jLjT ,3^jU,„Vl oUl^jaJI /\ Jk->" j'^ljJ-aVl 

<jJI_L& j Lax! I jljCLa! ^U'i . jjLLiSLI! jj^>- ijl-u^s cjLu 

j-i-t-£5t <JL£Ltlut t_dLlA <jL£ La_ijj I a ft>Ljj!o»1 jj^Jllll Ja^o_L$Jl ijr JLS^_a ^3 jj-uJ-1 

d i mi") dLiLi flLtaJtXI j-xc (_psj^/l (jjJoLla CLuL£ i^cjjLLII CjIjUs <_ i If I (jy^S 

(jVI jjjlt <Uk. La 

ijr SLIj .j^paj^l jj-o ijLSLo (J_^ dim CjIjLlLo 4j^>Lj J^l^- 4jj-^j?e_a 

. di Lij)j£LtX 1 jj-^ ^j"**"^ * (j i LLlIc c_t^t-i ^jjJL 1 (jj^c 3 Lj_>J I qIuJu 

.^LjLUt 

^^jj_>JI j j La J (jy^-J drl i ' " 11 (j-O^La CjLla ^1 » j j ta 1 1 Cjj>-LL>.| J^ajz 
^j-iaj LuLa Lai it_!jLl>JI jj-taj if 1 ' 1 "H '—''j^- 0 c^i '^-^•^ > -lj 

1 JLA ^ 4ijia 3j_l>. (j-a 4SLiaj La jLlcVLl Ljji.i I jl JL>J.I I JLA 3j^a 
ta-j i uj I j '< lj Ltlila (jLixC L^J « j-liS-jLa)) 4j^j_ai .JjsjiJI (j-a ^_a-Ltl 
^ilsaj i ^Ijii t C^ sc - i ^ ' " * ^ 4«ilj-a_>Jl dtJ>o d ♦ u) 2?l ^-ijj 

^j-) L^-l3j 5_ijJjJ1 CjLLlC. JL>.Ljj j-ir*oj J J ge-^aJ 1 ^_BjG (jl 
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6uuj? (jlcl 



ig^i— _ i i ■■ ' L«_a j-jiSLi j-j^i 3Jaji_> i(j_L__>-^! (jjs I j i_ t ^j— J! (j-a (jjjjCill 

I j'UI , uaj i ^ ___ jj] I j <_ ^ i cU_>.lj (jil I l a j I LgJj i_jLjjj_»JI jLil J»3-aJ 
a I J ta i — I L^_Jl__j ____tl ^«_«_^/! _j!j__j^J! j-ux-ij —jlj^J! _jjj_> 

Sal Ls j J i — a 4j-?j_alJj . jhjjIj_>JI i a "'^1 (JjLu/j I Jj a j « LUaill 4j-?j_«j JJ>J' 

£_j_«^>. ^jjljJLi Jjj/jj <LiSIjj gSDI 3JaLtaJ! jlJjjJ L$j (_^L>. » u<l 

Cj I <i j I » " 1 1 w S bjj (_psj^/l <_-i-?j-? I gjic J i a >■ i (_yjJI djnUtl CiLajU U 
(jl I j ' " ' (JJa «£_L£L)Lj3» «Li_£j-a ^jLu ra-u^J LJ dJJjU ^_ujj (_^aj^M (j_a 
^«_ljIj_>JI (j-C Cj 5e ill l~iU 4-2jjJaJI La (jSLIj • iJyJ 1 * " 1*1 J i~i (Jjloj 

(jL£j . •'L-JI (j^j3»_aJj-u 'I ilf d-^J-j o' J^^' (jlr (jV! LuSLa-i V (jJeJa 
iijJIji ifu-tS d <i i ill i«Lajj3jJI >Lo-^/l joi^. f_y£ jLuajs jaJLc (jjjj-i^s (_jJ 

j»I^jcI 2 j I j '» .cdj^j^-tj Rochester j " m '^'"jij 4_«_oL>. (_yja J-o-hj 
<j£. ^u'rt't l ^ (^O*. J£jS»J J^-flj L|j_i LiS LaJ-k: CjI j m i h q ^ Jl 
ui AO (jjC (^TMSgAll JL>. I 4j3 J-^- (j a If <Lmaj J^J-J i jjjJ.1 (_yL^. 

I j ilv 1 1 4j3aJj_aj ^ taj ' gj 4jSLuLajj| 3l.il Lj^^oojJ! tl alf (_£jJ J^>-JJ V 4jV 
.4jj^j>J,I 2jj . %»»tl CjUjISLII (jl 
Jjj/jj (_y^J j i i r-i 3 1 _i T J^1=J till j (jl-^ 1 ^° » '* (J Jt Af o' ' * '^-* a JL^ a 

SjjjLa (Jx^>- Slj^l t>jjb (jSLxjj .«i_iJjj jj3» ijjLjajj^sl L*Lc^ i_ii?ljSLII ^1 

.(dill) CjjJLs. (JLs- ^yfl) Ltjxjj (cjJL>-j (jl) 4jitjjJ.I jhjjIj_>JI 

^1 «Lpl JLC. jl jjs JLj/jI Cj^LjJI t_!jL*liJI OJL* ' " 1 1 1 l all .« j_LSLjlj3)) CjLi?j_a 
*UI t_i_><J j_jj_ll ^«_ljIj^>- (jl (j I f «i_aJjj i—kjSjlbj . (jl-iJcjjJkl 

(Jlj-c.! (j 1 c lLs 2 a (J-«-»j i_3jjj/ cillji uh'^ (jl (j^s tiJLuk ijl^j .(JjLxjJI 

(_^l joJ «LjI (jj-A t_fljjj ^c_flJ fiL_j_)L»_)'^1 3j-_jJLl (j^-Ij « (j-Ui^tjjJL I jl* i<*> 

(ji L^-ilc (jli? . I j aUtla i ^tjjJLl ^_uljj>. cUbuaj (jl c_t^t_i Lo (jj-i^ , " > I .1 ty. ^ 
(_ylJI Cjljl * It 4_ujljj CjI^jJL2j Cjl* (_Jjj>.^/I t_!jLaliJI La! . i_ 1 1 iuej3 
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09 SJI 



^—aLjj-aJI JLaJj ^jy^Il «L_uLj» 4_j£j-u3^M (jj^glaJlj r* I LgaAll 4_JL^ ^ ' ga sej 
IjjLij . L^ILulj-ui «LaL^aILa j-lCJ pi tia-iAscIiJ ^^^j-LaVI ^yjLUiAJI 

J j 1 q /t^cj iXj-^ w S I* V SJL^jJlI 3_uJl«JI oLULiiilla ..'s <ll iiJ^aj La 
4j>-L>JI jG Lajj^. ^ I juiJ! (j jaLJI (jjSLj La LJLcj 3_aaSL>JI jj-a 2 A\ 

)) ^_a ( j-a ^^La £_JLus <.<-*■ i n (^jJj 
jLpJI £3jJ JtL)^' ^P-J^ii^' Mj^?^" L^^i JJ-^ '^71 j»Lc 

2_L<_u 12 (_L«X. JL3 (jL^ (^jJI liJIj ' ua& J-al S^tP" l^j-II J- 3 ^' ((L-kJjJ j£» (^Ic- 

« j_LlSLjL3» ,_3_jj_3 ( _ ;r ^ (J_a_«J! j-i-I ,j -* "■ liJJ j CjJL>. _aJj 

■ p Ull 3_aj_^J d . ,,A i L_uj£La iJj^Li-V! li^aj (jL^ ifJIji uii^ (jSLI . ( _ ;T J»._aJa-LiII 
3l_j_>J1 Ct-r it! £^_Ua^_a dJUj Q ^-***' ' " ? L)' ^» ' ' "J JJ"*^ 

4 % j j I JUs. fj ■ a 3] ^1 ^ g-ij (jjSij 4-Lu ^1 j^L^uj ^Lj £tJj-U ( _ ;r 3 

.^^JojjJI ' _<IaU| SjLa ^ 3_aL>J! (jLjJaJI ji>^' 

LjllaJ. Jj ^L*3 I Jj'a Cj jjj Jl3 ,jSj joJ tiJLijt LtjJL>.j Cr^' ^ - ' f^'j-?^' 
£-^J~< 1 "J J-^J iciJI jlui H J ri'ir lj . (X>^' *— ■ 'LLu ^f'! ^^i>" 

sLaj^La elj ,U^tl SjLoJI jjlj Sjijj^. 3Ll>J! ^1 ((^tJjJk! jlj^>-» V'J^?'- 1 S *-' J *^ tj^ 

.SlSj^jJI >Lo->L! LaLaj 

(j-tja- i ii^jl I jj' a J iSj^Jajj liaj ( _ ;r A ttLijJaUl SjLaJ! ^jjs till j (Jjtij ^1 
ui-flJLjJI »J 1 ^ O -0 J^' £ ^!- <J ^ O^J^ 1 ^ 'J - ^' *— ■ 1 'T!- <l ^ , 

3_al_>J! a j j La a II 3jl_2J! ^LjJj ( _ ;r a 3Ll>JI jiaj*.^a 1 1 ■ eaj| ^j-r 1^-1 n'Cttlj 

J ?"r 1 j . jjjJll LtJlaj>.J CjVLaIo.1 (j-a tii.ll j i i'Iij'^ j£La I a j i n-v i JLjjj i_3aaj/ 
LojLu/ Q-aJii>-" i ill ( _ T i!t <— ijLajJI CjLiiajj t_ijJLu/l (jl I i eaj I ^oJLuJI I JJt 
jljlLa . 4jJoL>. CluL^ ^jijJI ■ . .U^tt ^JSi 3_lL-»J,I j_lC. jajjlj_>JI • a ui£L!l 
(."i i njl iCjLtaL>JI ( _ ;r 3 4_jjx^Jo-uJI jjLiejiil «L»jjJ.I cLS_uJ 1 j<u^Lj (_^JI jJLlI 

.3_sL>J! S^kiJI (^jlalj^l dlLU S 



6ouj? (jlcl 



4_t-^L>. 3 JUJl>. Cj! J_*_o Lcia_it C.JLqj > . ^'^1'* SjjLLs <U ^g_iJl9 iJ? j>. ^aJa_o* (Jj-«jj 

■ 2jlj->JI JjUml 31mlm ^ <_sL>- j 

JjVI (jj-lL^ 10 (j-^J • Ltj! Jjjj-uV Ljjj_2j J^j l"l Jjlj Sji^jlIIj j^jjjJI i_tIaJLl I 
jlj ir^y JL9J ajJlJLj j ~w jj-* 3 CjLujlII £_$j>J i. < itO 1973 ^*Lc 1 i 'i o) 

^j-j J^>-I LilJj duL^J . LljjJlj CjljILa 4j^Lj <Lal i u a £yz \jJt «L)Lk]} 

. Lo» L^-l3 

(_^3 JL*. JL3 tjl^ .(^JuLa. i_Sjp. ^Ls ^yfl <Cl>. ir.ii £u£l 3x:L-u 18 JU-lS 
^jja. Jjj i ■ La S i i J_lL>J! fj^- Jjla-jj ^ ' LiLLu/ ^lLaj ' ""' j«J d S La * a 

^jcdsc-i ^_u1jj>. 4_iLa ^xj-aucS t£j-Laj La ^ ijr jlu * )JL>. Lx-ijj . Ij^i-a I 50 4^1 i n a i ^ r II 

jj-jL£ jj-fi «Lj_JL>. La ^ * 2 1 L-4-1J jl ii_dl_LA La ^jl£La 4jr 5 l_A_ioja*J 

. <U iijo. liLo Ijul i-3jjtj (jJ LlSJj it y>. 
slLukj (jL^ (_g jJ! jj«'^tl j o i uVl .-.I fc^M 1 1 j^aj ^ Lo jjjj (jL^j 
4^LJI 1 1973 Q.ig i.io) JjVl QajL£ 10 -202 Sla^d! -.^ La jj* 

•^•J- 5 I6-:*!^JI Sjlj^v '^L>-jj IO-:4jpJI Sjlj^- i35:22 

4-u-La SJI SjLoI! a a d-!Lij uuAJ ^jij a tLo-l i 111 Lajc a Sji^. Jljj V 

L^j Cj«L>- (jill Sj_u£J! jL*j>.^/! i ~ ■ ■ a se a J <UxIa^JI SjLoJ! ^jL>- <— o' 

(J-a-C I r I J 1 Sj q <" i ii a '"■ 2-lj. JL3 L-JLselail (JluL^ ti^p- 4Lkj-a 3_2-l3.J 

SjIjI j^I OJ^J l)' l)^- 4 ^ jd>^' Cr^ U"^' ' t - A - A J-^° .(JjLj-u ^1 i>LI 

^ ' j L^aJ I c_<_l£j_jJ 1 4_j_LjjlI (^jjj-JaJI ^jj-11 r j < M *^jt-%**. , ,. \ £j\s>- ^5 4jV 



1 1 1 



Jj^Ual (j_a ^1 j'ni 3 JLC (J-±9 ^LuLcajill CjLLjloJI pj -i taJ (j^/ ^J-^- 1 
pj , d j . La a 1 1 SjLSJ! (^ 4jjL>o JjLij (jLa 4i_ill j r mh'^ Cjjjs <_ < j i n \j 4l1iLi£j_U 
j_jj_U ( _ ;r 3 SLpJ! i.~ i t j It ajjill «£_cjSLjL9» p j i ■ aJ (-;r Lc I j"l i ■ aJ i-ilj-JJ 

Sj!j_>J! cjL>.jj f^^Js j 0-13 (j-SLj pJ 4jj^>J,! *Lo-V! t_ijL>o (jLa tLaj^ c j 

j S-J i "I JL3a . SJjoJa 2 jl ■ aa. 3jIl3 Lj-ilAV _jj pjj 4£cjj_aU sLUajiititl 
i . <\l y< , ,,VI CjLlUx. (jaS>J (jl "-t^J La oL-^J ^di^ CjLUsIjH^! (jyl^. £J-aj>JI 

SLljJ! (j_c se j 11 JL^-a dJLL* ,jSLj pJj .Metabolism 3_LitjjJi.! (^ajVI) 

• J_aJ- ' ^ 1 1 

(j_a CjLujlII jj>-^ (_^aL>. ^jj JLi ^3 j 7~ rt £_Lj£LlL(i]1 Js3 ^J-A 4_ii^)-a (J^ OuL^a 

w I c CjLljj_>JI (J-S-jj i-dJjj ^1 .-' L2 i j jtjj_U ^la i ■■ 

p_Hj 4 4_a_Lljfc_a » J jL>*J (J " »3» (jr^- ^-4^3^ t L7^ U jLtaJill d i nil Sj-jJLt-^ 

(j-c ii^e_jJI 3_uLUIj i4jjjJLI i^ajJI j^L sLuijSLII JLx-a L&ljo-I 

4_La^Jj->J1 3l_L>J1 (j£. itl (_£jl?e_) 1_4_Llj i* lljUjlj (_LajJI ^£ ^JJ I CjLujj>. 

• i5>i.Vl ^MiJ! mj^ 1 c^ 3 

. sLLljla CjLUsIjU^I a ' LcjLfl i La l_iliali ^j£l SLpJ! (jc i.~ iTM La J_t£,j 
LaLaj 3JjLa-a (_£jj>.| (jlbLal 3l_L>J! (jl x\ njlSLa^l jJ^ JjLajJ 

.4Ll3 uU U JJJLs- O^Jj •lP = J'" Si jtII 

* )jL^tt_HJt La— Llj t Ja 2 9 L_t_A 3l_j_>JI ^j£, (J_Lt-a LollJ 1 ^ujjv (_9jjlj jj^ 3 *-^ 

ti^txll (Ji-a-s jLCILi n_gjLjj J^>- jl « j_Li1?-j La » LajloJIj 4 t ^^Jo-l ; JI 
i£La_cj_aj i ^ j 1 1 a a ^liLuJ! ocjLi? IjlSLaj j_jjJLl (^yi SLpJ! pjj/L>JI 
j^L ^ 

. d a ( nL>. 

Lc j_i ^-j-Iaj 4jj^>J,I *Lo-VI ( _ ;r 3 Cj^LiUI i—jjLjtll! (jjs 3Jl>.Ij Jli OuL^ 
CjJL>.j ^ia sUisjjJil . . i\l Sj i a VI 4_JLajLj j 1 t'n L^ili Lj-iSLlj d I'j t n^fl (jjs LaJHs&x 
4_lj!jJL!I 3jH! lXjs-Lj (jl L^J J_i 5^-3 ij^jjJl! ( _ ;r 3 2jj &x a '"'Ijj liac 

La_ij i I g 1 >■ I j i 3^>^1 (j-° CjljLiJI JU>.| I j c_t^t_i jl 4Cj1jLiJI ^jJajj 
. 3 JLlIa ^a_a I 4(j u a <"i\\ a ^_Ua 4_LsLi_4j 



6ouj? (jlcl 



(j-o ^j^eJj 4_ol_& 3jUJL>. CjljLc OuL^ lil pJ . (jj'j-tl i. ' jU i lj JL>.J 

(J^jt-Ti i ii Cj-lL^ I jl La (_$J-1J t^j-g-l » i'iVI jjLtaJt CjI j LuljLc j»JLflj ji iSjj^JI 
CjLcjL^ Jj^-J O"^ t-J^" 1 1 " ' o' ^J-S (J^* - (J-° (Jj'^^J ' 1 '*"* SjLo ^1 

. Sj j< 4_iitjj-a 

ij^paj^/l (j_« p ^* rt l£J L ^ a£ ^1 i n"fc-» £cjjJi.1 3_)j3 Co»jjO LoJLt^, «U| JL>»J i^^yJjl 
najjJ p_u1jj>. CjJl>.j 4jI Li^ 4 LuLui_jlC »1 i n-»JI 4_ijHJ1 iJ7 £ La s-^^juj p La3. 

. (_paj^M (j_a c|_L_uj-U a! itlajl 3_«jj ' lIJu-ulSj 
O^J^' ^ CjljLiJ! O4ii-.il LaJLuLS 1 4_Ljl!i 4_o.Ll (j-oj 

5000 <tal i ii a ,^C. I n itJL>- I Jjljj lJ \c <j-ul£Lo 3 ii I" -^e-a CjI_Li£. 

j j|" * )jLct_lJ1 ^Lr»o ul—j 5 rt (jLl£ ' , Lpialm 1 p i n**i i £_Ud^JI (j^Jj 

pj (j-SLIj .^_lj1j-_>J1 (j-a cLc^_LILa (jyi^. i**i^.Ij id^-LjSLlLS)) 

2 jj i a « II j-j-C jlj-l! t_jjLaJLll tfjut SjjLjla Jjla Jl$j>. i^jj-u Jj-y 

.^tjj-l! i ii (-;r Lc. Laji^>.j (_L«j->J,! 

Jj>- JJ LxJjJ . JL>J,I ! jut lJ £ (^iaitJ (jl (j^-4J 
t_!l_Li. (_j_3 i4_Ljlj_«JI J i n^j3 (jl (jlr I j i ■■ a SjjLs 

(j-i^ • ^Lts ii jL>JI (jj^j (jl <jSL«j I jjt (jl «Gjjl>. j L>o j_uIij j 



I I J 



^ic Jjj^uJI (jSLal i 1971 j»Lc ^yfl OJjla. j^lll 3_ii=jjJ,l 4jjLulII 3 li i^iUJI 
^1j-*3_>J1 0->»J d * mi^/Li J-oLjlII aglaJI jj^Luill clLsLj-u^j jLulLI tfLiiLila ^_o^_a 
dJVjj . i_! . £j '(JJJ *'-r 1 • ' J ^' ^^J'J Jj3j «9-j_bjLo» 4jSTj_U f_y£ 

^IlJI tiling ifiL*_u_ujJ1 ^_a^_L1 ^j^* * 'jj^- 1 L)' L)^ *^^**' ' " ? ^ j M t J Mljj . 
(=La^>. l_Ll !) 3_jj^j»J,! dLo-V! t_)jL>«j oAJuJIj i^jjj-Ltall t_ij^_pJ! 4_uiij 

(j-liaJI (j-a ^1 jj^/l 0JL£J ^Jj-il ^tLP (l^ Lu°^ i ill ! j! « j_LSjL3» LgjJLaj (jjJI 

. 3_jjjjJ,l t_jjLajJI 

dsljLiJI ^ jljJLol k»" ' "_' ' La j ui ' 1 a* a ^Ja i ■■ (j^-LaiM £^9^ L - tJ ?"3i9 

.S^LuijSLII tij^LcLilJI ^ 2 Laj ■ -jtl SjU! jjJj ^Lt2J1 Lg-SUjj iL^^LLIj 

.3 MutijJI SjIjJ ^ 

^ 3j^jJ,I «Lo.Vl (jJLc j»}JLa JjJj J^jj ^ -=Lj1 J>2JI ^jM- • x ^^-i 

3j_j_l£ 4_lj>.jJ5_u A j n it I CjI j OuL^ (jj j '"ijjj U^-'Li JjLlj (jLa dllj 

4_l^L-la-l$ diLj-La^ i3Ll>JI J^a Jj*-jj ouliT Lxjj ^ j i<ij^fl 3j£LII 

3Jir>J 

^ La 11 OuliT Lx-ijJ . Cj l_Lu jjjil sL^jLiiXI CjLuj^>J! (j-a (Jjial elLmlm 

^JLaj (ji (jSLaJJ SLpJI d Ij'C i""t JflaJ ,_psj^/l (j^Sij ,j-a J_JI 4l>.jJi.l iJ ^S: 
L^itJjLjJ Llj5j5T ^5 3l_j_>J! £ j uj 1 4jr JI <Lu_oL_oi Cj!j-*IoJ_a 4_jJL>J1 ^tjjj,1 ^Lui_j^ 
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6ouj? (jlcl 



(j mi p_*_ul L$_La (J_a_=*jj 4_t^ 
ji^jvj ijj I j i mi j q fs-Jj ji>^' <j-° (jjj <*>tl ' . JaJLlI tLalaJLa ( _ ;r 3 3j>^>.jj3 

I jl La 3_3jjlji Ijl>- p j II (j-a (jjj S_lSLx-« L#jl JLa sLiSJj ijj^II ^Ir SLo. 
4_»^5j^ LbjJ (jj'C" i n'q i^cjjJLI SLpJ! cjjl>.j liLa . ^L*a 3j>^>.jj3 ojL^ 

«LjV t<. < < mi II ^ j ^ ' ji t _t -3e- i -9 ij^paj^/l d i mi t c_t£^^ m£J-!1 i^tjjJLl (j^^Lc 
3 i .i^i£ 2jglr 2 j a. I j a "-ill j ' uuj JL3 I <i j i n-w i3JL>JI i>j-fl> li-ijtjr" ( .1 

. Lg-La 4 ■ I --~ '"II ^jLlillj Sjjjtlll (j-u 
(j! (j^Laj 4_jj_^_>J,I «l_j^>.^M ljr £ «£_lSLjL9» 3jj^>o jjLjJ (j! L>JL>.j lilj 

ulj ( .I L^jLa iSLl>JI .s^j-j (_p3jHa3 V L^jlj nj-daJI cdaLx^oj j • njj 

j j laj pj ijr lllj 4j^_UajtJI ^Lui_jSLII ijr 5 «£_(£LiLj3» 4_ij^?eILi J) U" i j^>«T J-*-" li-^* 
w I c SLpJI CjJL>.j _jJj . jJljjJiI ^fl 2jj i a£ SjLa Ja^>-J (_j-!l j-<I/j-a 

' ^ taj i 1 4_jj^ojj^J)j JLufc _}l^_a i4_ij^_Lll ( _pa^_a->Jlj CjLLuj^-AJ ^Lu 

.(_psj^/l SLpJI jlj-a (j-a S-lLa 

4_jj^_>J,I *Lo-^/l ( _ ;r 3 «j_iSLjL3» i_jjL>«j i^aJlj I < Vial ~ (j-uJ-I I J-Aj 

* )jL»ItII ^j_a (3jL>.1j jJ^Ljlj L^j) 3j-a L_clJL) «LlluLu> J-*^' dul^ 

jj^LIj . j_jj_U i." i j^j ^ Jj i a C 3jLa a ui^ L^jl JJ-JJJ i I JJ a 4-jSLi-»-iSLll 
4jjJI cIjLjj Lguil 4jj i^ull LjL2jJLi ,_£>La (jlsjVl 3j>i3 -j^uS-II V dilj 

. ( _ ;r u3UI ,j-a La Oijaj i." i miLc (j^JI 
^Ja ■ w I c * rt Jlj>.^_i l_a-a J-^' 4_j^_UajLll S^Ltl ^i>^l c?^^ 
fiG_iXI ^1 i n~w^M ^ji j^pajHaj ^ji Lu SL aJ i3l_j_>JI cLj-uaj-flj LtSLui^-i I jlj j o all 
Jl)jL?e_i La jlj-C (jj-l^ * ^W-* 1 ^ (JLt-aJ Ij J i n^j-tl ^tjjJLl ^Ja i 4JaL_u^j d)j-jaj 
Jlj>.^j 4_j1 i(^j>.j)j J_j_^JI JLj m <jj j 1 ^JJIJ^ ijr^ ^ ^ J ' ^ 4_a^Jj^>J 
Lx_a d j n itl J^l IjJJ 2jj , II 4 Ll»jSJ I i^j-II g-_3-tJ I (j-a (jSLIj 

.,_p3J^I ^y]^. SLpJI ^ 4jJiJj 

i^jjijll (j^. ,_^L>JI ^LajJI (jjs Lc^j ^ jjljj j_o.VI JjjuJI I jut (j^Jj 
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j_a!jJLa (_gjJ! q^_ij£LLI i^^jljl (j-a pi.jJLi , I . . .-. » * ^ ^ . ..A . jl>.| LiLa 
.SLiJtJJ 4_>JL*-£5j 4c_t-tjtc (J*C mi \ 5, * ^* ^ cjLljjj>. ea * ^-Aj (j^SDI ijr 3 SjilSLi 

» L- L a- i^ J 1 (J-a_*J LxJLxa LuJLa 1 U , „j * ^ * * cLo_U Liiajl ' i Lta ***' rt Ljij 

(JjL-ut iJ3 _i£LIj .3j!j->J! cjL>.jj (j-a (J^ -0 ^LjL_u S i i j ,>.«t1 
SjJlSLi ( j- j ji^>.^_a L\L£ Lajj_it ji^jlj ^LUj ^j^j^SLl! (j_a 1 i* i jj^L-ut (J-Aj 

'l£j-*-l (j"^' -0 ' Ct-^ SLj-seJJ (j-SL«J J-*J SSl_j_>JI «jjIu (j-aj ,_psjVI (^ 
S(_fjJ>.| d ft I" se a .ilj-a (j-a ^ i i r-il (jl iJLlU Jj 1 1 a (_ ;r Lc ji>t^ 
(JjL£ iJ? _CjLj ^ jj . >> * tl Cjl_j_jj-_>Jlj tAJ j [ nllSLllj ^LU (j«a «Lc^_aj*-a Lli 

d A h"» a d t-»al * ^J.^j.rto L-ljjJLj fidjl_a_a CjLujj>. (j_a «Lc^_aj?e_a Clulj . (jLcL_u 
ScjL_uj^>J! t_^oj-u LLA J^>*^ ^ijr 1 -" J^>*3-i (J-^J (J^ 1 J-A (J_& (j^Jj 

j-kjI/LS (jl La I . (jLojjVI j (j-a La J's i"m Ja-ao 5 >SLaJI « Jut (jl a « ■ 1 1 
l_£ j-JI *l_?j_Jlj J j 2 «" II J 4_ujjj>. (jjLSLa ^jjjajj p j i (jjSLI! (jlii 4jl3jJLi 

■ Lo^j p i n" i 

L -,i\ aUj,„jtl oLuJ^J! j culj j_!l ^ji-VLi (j u-U 3 Lj-TkJ 1 ^j-A (j£L!^ 

(_£jj>.^/Ij (j-U Ij-2j (j^e-lj • I J i— iljj sLfljjJaJ! (Jj i L^la j^cj ^' i -*" 

jl Llio, 97 . LK j oL^^I ^-<-u- > > lujla ^1 AjSLuijiJI jl^ll jjl jjx. 

JLA ( j-a 1 *m mi iCjIjVj^ aj-tla^. 
aJ-£t ^jL3 ij-al jj-a 1 -1 • J_>J1 ! JLA 4jr II ^ i oJ&J LLal i uj. 1 (J^oSu 

f ULa .4jSL*I.! <_jLijSU! Jq ^1 i^aij. Mijtl cliLoLCi! 4_jljjJLalII 

( _ ;r i Jij^>.jJk! O^-j^-SLJ! jl p se all J i LLui ' ^Kj V J-Aj LLa *j^>- J-J^5 J'C uu 
^jx^JLl a^j i ntl£L!1j i 1 aJL^-**i i ntl p^fcjU! jtm jjjjL-ut (jr^- S ' ' LLal i u3»] 

(jjiLu/l ( -J JLc <-; 1 1 n-v LuLLujjj ^jjS Ji^>.jJk! CjjjVlj j-uiLila jjjC.! LLa Uac ( _ ;r 3 
^Jj . 5_jJU-£5 ju-al i it a LLaJ JL)JL>J! ^ jILc Ij (Ltiajl j^a-O^j) ^ 1 CjjjI 
i_k!Llj (jlII jJ! L-ii*. ^yJI LulSjJ J ■'-^'ai 5L3jjla ^JLc ,jSLi pj 

S_jLjjj J in -K-i ,jJ LUiDj (_gjJ! jj-2JLi LdJj (JjtAj (jl ^jU" . t 

5 jj>.T si^yji J^JJ LLj^-«J L -^J (j-a (_La^J 

^ -» jlsc • all 4_ujj^>JI jl jll (jij ' ajlCLlI ' aKLj p^ jj_i3jjjjs jJjijLit i_ 1 1 aj. 



6ouj? (jlcl 



I j j (j •> " 1 1 jjL>JU (j^o O-Jj " 1*1 1 lit (_gj nt J II p i ii ->JI I fj '< a i_i£_>lij (_yJ.II 

(__;jJI j-o^l <jVj.s (j^-j^l-o Sj Mif _j3tj ' aKu Lgjl <_il_<pJI jLCa 3^LuijSLII 
SJUJI 

. 3j^><JI (j-o Lp- LuL^ ^jjjcjj L«-a -LljLlo-iSLH jljll oJUfc (jl »^jl-->" . i (jj 

. I JL>. (JjjJa (j-'O i^J-I Jl^j i ■■ LxJJJ i LujJLS (j£, I JL>- J-LtJ J-a^l I J-A 

CjLljLSLII ^. * i a 1 4-l3 jjj J-^' (J^J d *l^~ JST J^*" i Ja->«JI (j-<-it»Jj 

I j j I c I (^yfl i—iJLu joJI _jj<JI (j-o j_uSLJI (__ r 3 SLpJI (JK (jl (jib I J . 4j_> uioJI 
CjLj_jj-_>J1 (j_a j_Lit£LJ1 (j_a (jj-^>- I— * I—LA "o^ap. Lg-mij CjIj jJl (j_a 

i_^I jSLi! iLajjSLII ?l 3^>-^l (__r3 «L*jL«JI '"'Ijj ■ V.»tl LxJJJ ' LiJ ibjJLa 

^Ll>o V (__,JLlJLij i Lilian. dJLUj V L^jj^ »l tu i nL (_gj jJI LLo^lI 3JjL«-a 

(j^Lal «.LU julC ji-l Vi'-'- 0 j*^*" 1 1 "J ^*i)J -fJJ ' "1^-11 (j-° JtA^-" (jJJ 

(jjs ^£.jJLi . I jl_l>. Ljjj-o jjSLj (jl (jixj cJLjj^isjij J44JI (ji-i .(__;jj>.I 
(^1 i(_g!sjj (j>i 0 -sJI I jut jL^ I jlj njjSLII j^iill (j-o 5>f^ 

2jJ I tU II CjLujpJI (jL3 l Lij-pJJ ^jjS (Ji. jG (__rjJI CjLuj_>JI g^l Jj| IJ-fJ^ J^>- 

Zlj 1 u a L^_ij£Li ijlill Jjj 1 11 (__rl^ it-aj auJ sL^LlsIjLJI q i"itl^ i(_£jj>.^/! 
cLj^/ (J_tia_3l cLuJLa 3jLa (j^£Lu_o (JjL_oJ1 ^^_u^_a^/l (j"^.j .^Ji^>»j (^^ Lal_4_i 

j«JI ^jlII (^ VI 4JjLj/ 5JL»j jjSLj V 4JSLIj . Q5SLII Sj-fj^ oLuiSLi jiljUa 

i(_p3J^/l (^-r^. 4jjl_C 5JL^t_J ^Jt ^^_UJ_aV1j .^LJjJLl jl i(_p3J^M (j_a J-uSL) 

. Sj_A jJ I « U I 4 jlr jj* La j I jJl (jlr 
4 1 jul 4_u jJil 4JjLijJI S jLU ^ Jiir" 1 n"t V 4_o- CjLuL^ jl *Lui/l J^>- 

CjIjLJuI I j'" j t~~t a (__rjJlj 11—J-LaJI ^j-iJI (j-o I Jj a SLpJI (jjSjj 
.4_<ijIjl1I CjLuj->JI (j^, Lua^, 

^jLsJI j i(_p=j}U 4_il m.U i_i£jSLII I juk (__, • ji>il (jr^- ^W^' tPl j j 

(j I C JLjjJLkj (jl i_Lje_i-3 iSl_ir>JI CjJl>-j I jl i«Lilj (j^jj£LII (j-a 3j_u^ £ Lj-<l^ 

5jj <>.«tl £ L j- q- iS j 1 

*Lo~Vl p lc j 1 auJI jjiij (jLJu LijjLji/ 2jj ciajJI »Llq-iSLII jjiij jl VI 

w "^l^ I a (_yb sLiLia jJI CjI n j 1 hjJI (_yi SLp^ J '^iP 1 ? ■^J-^-""-'' ' 
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(jLjJj ( _ ;r i j_o^/l 4-xLc j_fl> Lo jlj-C. (j JJ ' all CjIj" ojH q ^ « 1 eaj 

^ jJsi (j-oj j! i_c£jiJ! (j_o j^i- 1 o- 3 J> (iaL>J! ^j-LsJI < . .Ustl 
sOjlj 1 0 (j^c-i Liiie-i (jjjdll (jLojJIj (jlSU! (_>ujJ <j^-Jj ji£lj 

C^e-> J j I i3j_u£ 4jitjjLj cLus-flii Cj! j jtjjJk! i_j£j£ « £_Li£!jLa» i_al uiSu ( ill 

«L2_i ^j-Ij'j iSLirtil ,_£jj>.^! ^jjjV! 4 jlr (jjS^J j! (jSLx-i Lac i_jjl>- 

« I -j_Ll£jLs» j^s-I i_i£j£ jl icLj/ 3 jd, (JaC SJLs. g I 1 '<aj& 

fil_j^>. jJj_j_>J1 d j g U II Cjl_LLajtX1 jj-* N ^ < A3» V jJu^aj i3 JlC CjI j i i nt 
j«JLc ^^a ^jJLkJI (j_o ' a 1 -" 4_uJiJti!j 4_^j_uJ!j 4_J!jJjJ!j 

3j_l«j^iJ! j_iL>J,! (2>c LUs jc Lu jJ 3j>jj*.jJi! 3j_uSLII *jj k*~ 1 1 j-^LiJU ( _ ;r a 3j_u£ 
(. 1 1 r i Jj. iiLIjuj . j-jj-U (jJI L^JL^/jl LljSLxj 3jjjijJ.!j !jl>. 

i(_t£jiL!l I jufc 4jjj ^ Sjyxj^l jjUUj ^LuijSLII j| jl! <LiCjj JJ>j j! 
CjLxa jj^LxJ^ t^tla i -ill Oaj 3Lj_>J! I j^a »j 4j^_uS!j j j LaJ La 

Ut^J ' " L ^-^ L)' (^J-^^J •'-^Ij'' ''''J^ CjLj_LS3 f> <X3r" i ii t ^jl Liiaj] LuSL^-Jj 

. S-^^JjJSjlJI Ljjljji^ Q<n'<~> LxILc. (^yjt 2 -i I tfjut (jLa i!jl>. LaKLa 

^-Aj filliLa 4jr JI w n 1 joJ 1jJ^>. L^jla J_*5_=»o L^jLa ij-al ^j-a tj^- 1 1 -1 j " J 
4_pcjjJi! CjLLiC (_psj^/l (-J -Lc taje a ) Ljjjl ! jlj ^1 CjjJjJ! 

S jjjiic 

Ij'r i^ lj Lao* ^tjjJLl jj-a 4_ajLnJ1 4jj-^_>JL1 oLjj i gaj II ^J'C mi" ^jt (3^^ ^ ' 

ijJLij ^j^j-ojjtj jJ-ij ^ • -A ^ ' ^ a i _ ;r a (JlJLiujI ^jjlc LaLc 
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6uuj? (jlcl 



(J^ •iS a J"^ fhH'j^ S-ojLiLo ^ej i aj V 4j£.Lti! ja^jLcLaj (jl jjs-LLo 
CjLtjl^ JL>.^3 V Jl9j . d i * ( a j *j La3. ^ J ' a all ^(jSLx-a ( j-uSL»J1 

5_jLt-£sl (jj-i ' rt Lalj-C J^Lj (jl *^^T^". , ,. » Cj JL>.j * A-j^rt-j^—A 

(jl Ljjljl Ijlj . jLc (jL&jJIj idJJj ,j_o (j-jJ^LLa I i i nt LUSLJ . 4_Lcaj_a 

CjUIjj>J LujJ JL>.jj (jl i-i^- i B ij^^paj^/l (^Jl cL<jJL*_« j-lC 4_tisjj-a CjLuju (^Lj 

VLaIL>.l i_iIl_LA (ji jJLuj . 4_j_a^3jj>* cLa- 1 < ul (jj^tjj ^ * ■ aj (JjJ J^^p 
(^^Ls. I <i j i ..->■ iCjJLaj j<sJ (jSLIj i,JL>J,l ! jut (^ ^jj^jC CjjLs. 

. L^K JLlUsjV! Sj£LI! ,_£pj^o (j-^sj-o s Lij jLilil ^Jl dilj ^ j| (jl (jVI 
2 -i j " jLilcVLi ju>.^/l (Jj^ ^jLlill (j^s I jl>. Iji^llLo (jj^l (jl JjjI 

.CjLujlII i)_L& i_J^>- 
J_oLSLII JL>J,I ^-Sj ' j^J-''' U-^ ^LstjVl *I>^-V lij-^' 4_2-jj_L 

. Ll^jSLI 4jI m.U <_i£jSLJ! I jut ^LlJ^Ij ^\ h *\\ 

Ja j j J II 4_L^j-_a (^.j-JLjLLa (J^L>. (^y^ Li£L>»j w dial j^l dul^ 

O^SSij-i (jL^ i da <Lfl CiI j"i II 4_JL>. (Jjjjtil ^Ij^jI p i i a 1 1 j_jiJ,l IjLA (jl 
(jL_uSLII JL>.| lLLjj->»j (^jJI i^^t-i [j£ . Sj j< ( a aIoaII (jy^>* jlj-^L- 1 

Cj_>i_3 J JJX (jSJ iOLujJI ji-l ^Ijjj SjiajJI 
j aa. i^JL*.^ Ijj^ SJljj-JI 3 j I j ->JI 3 I i n 1 1 nil dlli C^jl^ lil Loj j^tuJI 

. di\ a J-caJI 

■* M t_)j_L>JI tfLaoLj Jl-l*j j-JlC (jlSLo ( _ ;r 3 Jl>- 4j I ijj^i C^j^j 
jlj_ajjj/^U j_ull jjLIaJI t jxa Cr^J * "O"^^" d ^ *° ' " Lr^ 4j^jHI J-JJ^I 'LUa^/l 
(^jl^, (jl£Lo 4^s l_3j-cI dJt^ c?"^ 1 <-^-P 4«^n^jL^» ^jLlj cQLjjv (^jJI (j^jxaJ Ij 
. LaLjjIo^I (jy^-II Ja^_i^JI ^^1 (j-o Laj^ 4_j_a-Al J-^l ^c__j^jJL t 
iS-ajJiia t-JjLjo Jjuo SJI^j. SjjX. ^Jb JL=J.I I jjt ^ ijJuUI 3l jVl JjlIj 
tfJL^J 4_jJj^/I ^jl_«_iJI .?Llj>.^/Ij » L_i_<a_iSLI I j ijj^ajJI JLajs (^ I <ij i n 

.4_^j_LaVI f.\ uoa1\ 5JI^j (Jj3 (j^s ^JixaJI JLt3 ( _ ;r a CjLijjlII 
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jji^l 5ju&Luijaj L^J jj>. La £_ujj>. Jj-tSJu L^JtSLq-J ^ljjJU ^La - ^Jl 5J1 jj>. 

^^_) w 9 . !jU>. \j xj£ 4IU_lI! ^LjlII ^ijJI ^LiIL&l ^j^SLu-o 

£_jiaIL*_uj \ .4_jJj-lL! Luljjjj-oJj ijr II JLaI uiXl jj-* SjUJi^* 4^^j?e_a t qua ■• 

(jjJI j-olj^U 4^j^tlU SjjjlJI L^J^Li* Jil*j3 iSJjjIs 4l>.jJ! (JJ^u ' " . 3 JLj JL>- 

cQjljJI dJai. (^yi 3jLjJL>- SjLl^. J^iil (JL>-jV J-i& CUSj dJLijt (jjSLuj/J 

jaJLc i_al I j£jLiij (jl (jSLxj ^L^ul jL>J-o 1 • ^LuLUiil! 

dU!i ^Lllu (j^Ij .3Jl£. 1 fU mm . u ^Ja 1 oil >Lol^ l^M U", „1 

l!iLj^ , ^tJjJLl (JL*J 4jj,tTu-JI CjLijL£LJ1 C^IojjJ ^^yJ! Q^_aLa ( jSLtTuJ 4_La 

^ 1 Lea * JlJ i^ysj^Ll Mjj,tfu_iJi ^1 JlJeTli-uVI j_i_u ^^yl^ «liiLa t 3 JlC *-dl_t_A 

. i La '**' ) J 1 j-t-oJ 1 1 JLA ^)-Ia Jj^?e_a L^Jt_a 

J-jlAj V! LLj-k: l_ <j?cj 4j! ^j_Lb t LjLS 3l_o^ ciJLLA duL^ 
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6ouj? (jlcl 



4«G_*i_i£ j-iJLZj (jSLa_i V J-^ J-A jjLst_a c_^a^ ijr 5 <LlS!Luija * Lo* I -So^vj tl)^ 

(_aj_<j/ ijjiaj^/! j^JJ j_jj_U (j_o j!j_L! i>j_a (J-2-j (jLa ij»L>JI jlj^iil ^Laix-a 

.S-ajLa 

La J*\ ."i t i^jlaj i ■■ ' ?4_j3 (j Mjttl (jyl^. (jJj-sLa ^ ." * ' 

■ S(j< i nil j SLptil UJL^j (_^jSLII I jut Jjtjo (jl 

j_uSJI itL2xLcaJI LjjJaj £ t-#>-J (j-a i-ilLcji (j^-Jj i JLi^QJLi <■ mt a jaJLc 4jI 
fill -i^>-J (*'-* £, J (j'^-ui^jVI 3jjj I aj i ii i£ljj_U Cl^l'C i"iU (j-a 

CjL>-j^ J*\ i"i" V . 4 j-r i nriijll ,jjai Sjuji VI (j-a (jj^ 4-U=>jjijj iJjLcoJI 

4 j o It II . " il U -w t I La-u n~»- i 'Liic- <— JLilUI (jSLa-i V LojLc ^ i a a 3e * 1 1 43jIjj>. 

.(3; i nil Jl^Ja 4-ua-oJI 5-uIaU| SjLSJI ^ 31aL«JI 

(j_a j-j^I CjLui^ (j-txG 1 *« tv< . ..I Ijj o^l^C ilitl aJJb £-j^>. (J-=»o (jl (j^-a-i 
. (J-jl i n II £ LXI j-3l (j£La_U (j-* ^-t^aj J-^l iS 3^" ' ^ » ' J £-a-3 i*l ^-11 

jjSLajJ ">5^- (jr^ O '"'^ (j -0 (j^ ' 1 " Uj-?' ui^jVI (j-a J-J^l c ^-*^ -^J^J 
tjljS 4 j i ii a i"itl 4j(-£u^/l (j-a £tjj_U ^ta i a] LlsIj Lcj.} j-jj^ijJ (jjljj^l Jj*^ i"i" 

.S-L^uiiixll 

I j ■'---» ; 4_i^sljJLU S^kill SjJjLjJI ^-1 jjVl j i4j>-jjtlll ijIflVl jj mi"j 
^jjiUI ^ ^ Ja^-J (j-II h^jjs-^I JjVjJIj ij^s-VI (j rnjt l 

(j_a Cj-Jj-A J-^ CjljLiJI OJLA (jl (J-albej VjJ (jVI 4-lLc jj* l.a-4 I ajS^I 

La oLCa 

geJa i '^1 Oaj Jaj>*^-ll JLlL>JI (^y^ ^ ' * ' J ' d 3t ^ a ' " JJ se-t^aJ LuLj_a_j^ JL=»ol 
.^jj-ajjtll.1 (jj jUiitl Ijla^vj-a (jjSLj (jl (j£-«J 1 (j jl<* I (1)^-3 

i(_p3jJ(JI I JL^J 3jlj_>JI ^ JLa-"i i ii l (jl t_4j*j ijj^jjj jJI (j^jLt J-ie-J-i 
(j-£sl_t-£aILa1 i. u-uU L^jjIjj>. (j_a JLJ^-i jdi-*-a (j^r- null I J -"^ i (jl *^jl^**' i i La_ljJ 
Jljj-i La J_t£. (jloj^l (^ji^. 4lj-aj La (j_u£Lc t(j n a Mill ^ (j_a j-^l 4juc& 

(_3a_»_uj 1 1 jLj>. aj j 1^ (jGjj jJI (jGL* «L>.Ljla (j^LIj '^Jj-^'j CjLjL«JI j_usjG 
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(Saturn) £jj <jji j^jjL-a 1200 ^1 La^jSijJ ^j!>LII jLulII Jjij ^Llxj 

(jJ-L^aJI 3JLjiaJI (jSLIj .(j-Gjj jJI (^^c. ljL>. ! JLjjlj j LJLl I I jut ji-Lj (ji ^Ljj-LI 
La fiL_t_L^l_a (jj^J (j^ 4 » '-^ J-^^-^ tjl *^ 'I * ^-4*-*-° fi ^-4-ll-£- 3.} La jLCljl ijr & 
i^A" , ,. ^ L$j1!i i u M (ji JLjJLt^, I (g 1 « ^tP* £^i>^ C^- ^ ' ^ J * 4_aH*_a 

^aJJ! I jut LJL*. Jl»-jj (> JalJI ^yjjijj «Utj| ^(j-s 3j^»<II 

. (jj-*J 1jL>. (j-U-« I J * (jt loir iCjLjLuJI l_Aj£,JU (jj^JJ .(jjLdl (j-* 

(j-cl * la ' *LJLlj^Ll j_aLij_i 3_JL>JI tfjufc fj-^J •JiP^ (jlr SLpJI 
Sl_j_r»JI g. j Llj i ■■" (J Hj|-d)lji Lxjjj i4aj-«-U CjLjI j ill sLUjj>JI «Uj/J_l^JIj 

(j-tj-laJLJI (^jijjd 4j(jj/!jJ! CiLvl mil ( _ ;r 3 Uj^-jj jj i -»~ 1 (jl (j^-4-i iCjLjLiiJI 

.slj i nil 4_Lfljia_a i j i"i**t ' ^ j^a l_AjjJL>. » «j ' gaj tilt-o* i^JUi^tlXI (j-\_pejj-U 

4jilLa_«J 4 Ji_jJL>JI 3jIjj>. 4jl31jj t(j n rt uJI * j_Us d , ^ a j i( j-Gj)j jjl (j-GLffc (^^-Lc. 
(j_a Lc j_l jj ir-i" I (jl (_^i>- (jSLxJJ . (JjaJaJI Oj-J-ul (j-a joj J-ill ^^^izjjll J->«JI 
2 j ,U^tl ^| S i^i^fl (^ (jjjjjcjj (j-<_uLuL>JI j_<iaj]l jl <j-uJVI -lljjJI jjjj.1 JL>.j 
.3_ajLlII 4jj uu II (JLv>.^M 3_aJLr»J 4jj/j£_a I 'jj-^ (jjjjjjj SjLaJtjil 
(^jjtj-Ja JL^-uija j^ujlj i(__psj^l (Jj'C nil ^LjlII -j j d LI I J-A (^^Ju 

^ ■ ^ ; , ,i II l^VT J>Li. j . 4jj_iJ| oLoKil 3_a*>Lo jii^ I ^Jl 

4_LiLi_oj_j 3jU>^l 5 4jj^_a cL>.j^ JjUlaj (_^aj^/l 3jIjj>. cL>.j^ Ijj-jJlj (jl j i^i ttl 

jJl_i_lJVIj (j^>JI (_j_3 (jj_ij£LII j j i ii^j? (jj- 1 ^ ' "*' -^Li-OO *— ^h 1 ^' 

iLiLJj ' (g I L^aJI (^jJI JLjLlJIj (_pajVI ( >;r i^ (j-uSLt-UI (j ii n ilill ^j-Us d iint) 

i^JjJLlj CjLlLiJI j_j_aji3j ij_j^L>.^/l Ja^J (Jj-^ (J-^- :>, ^' ij^ 1 *^' *J->^s (j-^ 

^'j U>^ jy-=~ l£>=^' ^-JJ J^Mi o^J^ 1 ^J- 5 J^ 1 ol ^J^"""' 

(^_3 ^L_A j-_jJLL1 (^j-LajJI (JjjLlSII (jt (^jJI j j uij 1_Aj-lCj CjIjI u£ VI i>JLA 
,(j^_u_oJI (_sVIj CjLxa (j-U La ^jljjj JJJL>. ^5 (jj^-i L-4-1J A ^i>^^ L^j' (Jj^ 

V JL^ iljiJ*. 3_ojJ£l.t Lt>.jJjJSLlII «U3 ^ Jij-"i i iU i^jJI Jj^'i i nU ^ySj 
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6uuj? (jlcl 



(j-j J-q-j d i-U j< I V> ii II (_5-JjlJ j j-a (J-jLxJI *LU (_Loj I '<*nl Jwu 

j^e_t£ dJJ j (J-a-«J 4-2jjJo Jlj^QJLj i_l!LLfl>j . SjIjjs. jiii?^/l 4_ul jjjj/VI (jlsLtil 

. jujuc 3jr°lVl fjhh ii 
4 Uj' ij jj Juu 4^_Laj_oJI dtJ>o JiaJ^aJl.1 JLlL>JIj 4^_La_4oJI JLtL>« (J-<2-li i—Soj-uJ 
(JjjJ (JLLlu/jj jL^ La lLj j ■ ea 1 1 J jjt dJJi j-^-Jj • Sj-fJ-i £ ^!-' a ' 4SLuI/ slIaLu/aj 
ijjjjVIjj (_L^oJ jL^j . Luj_2j 4_L4j/ 4-La (_Ll3 ^tjjJiLi ^LilS ljjL>. I Laa. uJLc JL3 
jjj . *HI Sjjj ^1 iSj-*^ jdj - ' 1 ' Cr^ I JJ ' " ' ("U^U.1 J-^C- Jqjj/jJI jl La^3 >X3 

^LlILj njj^i-Vl (j^ljii! Ja. jLajl jSLaV Lmi-fca 3_i_l3! 3*\ j ui cjjl>.j 
.SLpJI j i< i ,ilt }LiLa ^jjJLI v^J^ 6^-°' 

4_a3j . I JL>- 4 i » i r-i Joj|j-»lu JjoJ 4j ^La (_gj-JI JLi-ajJI jL^j 

C' j a i ii jJsj i4_lI3^/L^ La L-Lui I jjaj. V JL3 I j_iL^ i^jijjljl j*C i n JlLa jjjj>.I 

^ jJI j i jujIL <Lal ^c. JjjJ i jlu jl J^a (Canali) S-JLLj^' ^uKIL. 

jLjj l_aj_t£. CjljJI 3_uto>s ui ill CjLuLCLI j^Jj .4jLo. J^ais 

3j_£La ^j_a SjLiil j^- 4 - 1 ^ (4J-&LiLa VI JL>- 1 1 j A U I 

. CjLuL^ j*C i nl jjL*-a i_i£jli -So^>-J 

i .(jjjjijjl j_a Lcjj L^-La c.l.L»jv (Jj^J Lijj *L>. (_ylll 5j S[ a II Sjja (_Lt-Ij 

j-aVl I jus (j~f . jj-i-kjj-U J_i^ j-a L-i'iVii Jii iZuL< LaT) (jlJI 4jj^Vl 
^Jj'C uij 4_jJ_ajLl La Laaj ^.Uajvt ^tjjJLl t— tl^aiC jl ^aJ ' d ^^a \ S^^ojj jal\-J jl j-^-a-i 
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^Lj^jl ^j^jJt tJ^-J Laj^Jljj ^J_ujj>. ^J*C mi i cLc j'"^- 

r«-Ijj .3Jj^>J,I j«JIj_«JI t_al ." . 'Cl ( . .I I a <_i 

(L_uLi) A^j^Vl ^L^all 4JL£^ j_jLU1 JPL cjLLJI 
«Li^j-a O-SUJI 1979 ^L-c (j-* C^j^- 1 ) 9 iJT ^ 

c_t£j-^ d ts * ^ \ «2-j_lj>.Lj1j_3)> 1 $ ^ - ul 4-j-jl ' ^ 9 
Sjtl 3^-11 g I Lea-All ijr 9 L^JLJl>u JUtj uiXl 

^J_a L^_tSL<_jj J)\jfi ^00 4_ul_Ua^J1 4_j£jJ,1 ^jj 

ijLb dUj ^j_c 1 j_c i^j^^l 4-aj1 l^AJI cjL£jJ.1 

j L^JIJ- 1 ^Lls edj^t_a 4jr i^. Jl^jIUj «^_J3* Li I^i3 » 
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I J J T* ' 'If lj I JJ a Sjl^J-jJll 4jM^JI ^J^-O-ftSLII 3j^>-| I."' « I'r-lj J^J 

J j j 1 .1 1 f 3jlj_>JI (jlf Sj Laj 1 all 2 -1 la '■ I 5 CjLaJ_JJI ,j1_oLlI 3 J_«J.I 

(j-C Cj I j U < 11 Jjj/jjj jjlaj^l (jja Lfcj_aljl ^ ? I"n • I flUi .ij ijtii-tl 

L^jljjl <_ 1 If I JL>.jjj -J-" 1 ^ . 3 "j La3 J-Ly Jrh 1 ^ tj^l J-* slJaLj/^j L^jLfl-uuSLa 
I rt i 1 * c t I 1 9 I JU>-1 jl **( mi 11 J_t-£5j3 «Lfl_t£^ ^ 1 a * rt ^^j^. -JjiUtl 
' fl-JaJI u.ul a 1^ djuUtl Cj! Jjtl! (j-a J^A^-" ^ JJ a .J^J- JJJ • L#3liL*-4-> 4j£j_U 
CjI 1 j 1 11 ->JI (JjiLjS 3j^>.|j it!j_*r>J! C^>oj ^ j x mAIxll <j}>^ 4juj/VLj 4l_aL«JI 

i m$j" mi U (j- 0 'I uaJI jjjIjJ! cjIjLJuIj d j 1 in ULiJLU Jji>Jlj 4jjjr Mill 
<_sVT ju>.V ^LjJijiJ.! ^LLuj^) iil"ill jjj'^'tl LlJT jj* dilj J£ ^ foJt^\ (jSLIj 
.^jUJI mi 4 Mill (»LkiJI ^ 5lu£jSLII jjjtiJ jj'^ll 

4_uj-U Mill CjLi_u_oj>JI (j-° l_3^1ju i_LaL^_a lO**' mi U c_t£^^ (jl 

1 a j La II j j c (jl 2 _tS I ■ V»Atl 3_iSj_t.l (jlf j . I JL>. SjJajJ Ij iSJaliaJI 3_jJL«Jlj 
Oj Ljja I j t_gj" Mil I i_<£ ^ (l^ U Q "*" ^ O"^ L*-" 1 ^ ' f ' j- 5 * 1 ^ ' ' Cr?"J ' 

^ilaj 1 ■■" 4j^j- uiXI CjI 1 n-»J1 (j^J .i>JtJU Laj cJ^j S^^Ly^I ^ J**' 0 J rt 

.oL^&JVI S^oLui^JI tUl JjII JlaAj (jl 

mi'i^I dul^ <_J-LaJI ^l^jJI (j-o 3 SItij JaLa^i uiXI (jla di! j^j 
(jl «2-j_lj>.LjIj^)) lJr i^ (jl^ (jr^' " ' ~>rH?"^' J-3» 4liL<j/j_i j j uil I 
r I LcaAJI 4ilr»J,l 3j_uSL!l jLaj>.VI JL>.| aI JlLsj O^J • ^jj^*-" 

«L>. jjs j^lC L^uI j-A (Jjusjj iSjJajj^JI ^J^>- I J ' * 7"-' o' 8 ^"J-i^^' 3^" ^ ^^>^ W 
(j^_2_La sLj^j_U oJ-A ^aljjs (jl^ . JbVI ^1 I gjLilaj a ' '-^"' a 'o^J^' 

(jSLIj itijVUivVlj jjjL»J.I <_u 1 .._) ijjj' M.U s-^j^j ^j-^' c>V «- LsJU 1 Jj^ 
»l '^^'1 ^ (tuLi^j^JI) 3_J^| 5j^>.Vlj (_p=jVl (^k. j mi j It i_^jil >l^jJI 

.SJijlSLII ^yjiUo pllaluil 
1977 ^Lc ((j -t-^ ■ u£ j) 20 L^>LLI Jlaj 3-j^j-I.I tfj-a o£j^>o 
(j-a * »j **' 3 **' 1 aCjI—lSLj^SLJI ^Ij^ a ^1>^^ J^^^ 0 * jl mi a ^_!Lc 

. Mj^**' Mil 1 3_0 jt^ * 
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1 JJt Jjuj *(j -u -3 J ^Jj' Cr^i cJ^j fi ^- i ^ > ' ^** <v <— Sj-f-uj i(J^.j-j ^LoILJVl 

3l_Lal1 j^j-jlI ^^J-II ^Lbci (^jJl (j-aj-Jl J^J 'f*^' 4_*_Ua_i J^L>- JJJ^I 

er^l U^l J^tj (J^i *^^h^^' Ji^' J 4? jL ?*^ fsJUJL) Lo ^1 

. Llljjuaj ^IjJiilLcJ ^IjuJiJ*. ^jLLLc (JjtAlLj Ls_& (jJjJJl 3j-AjJ1 

1 j_Ll jj-* j-^ L_j_ci_i fj } LuSL^-i (j j ui£ (j-* ^ ^ J ^ uic L-oJ 1 ^ja_)j-SJ 1 (jj-^j 

«Li^j-a 4_jJI Oj>.LIL>.1 tLt-uJu 0-3jJl J-Aj hj\1Luj 0j \ 4_u_u j ^ r 3 ^ leaJl (^j-JI 

duL^ L^iSLIj jVI <LlLi Lj jt U^j J^t dJI luT 4jj-L „T1 i ^^.tK-.tl ciul£j 

* o - * c^J^ 3 ^ ' ' ^ I I— Li (J}_u_u 

^ La 3 * j ut£ L_oJ ^ ui£ (j_u_a L>J 1 (j"\-i>ja-J ! ^j-u 4l^a Lil 1 SjILoJ 1 (JlL^-i 

. LtitJjLi 4_u_u_uj ' flUa-Ul 

t _ r _3 cL_j_ij)jjt ijj-^ C<-<-u ^t-i ^^j-^- 4_t£:lj-ilu t ^Ij-^ 1 ^ j-t-*uTu 1 IjlCaj 

o mi Cj^L>.jJ1 i>JL^J 3j-u^ jjv «bu Oul£j ♦ L^i^ OUa-pJt I J-^- Cj^L>.j 

( j^Je-i-uJl ^LA£.^/1j i i _ 7 _bjJl < ' ' *" 1 ^ j i^o^SJl ^_<j_LaJ1j ^ t-s 1 1 

j<sJi^U1 J_<s_jLJ1 iSj-aLiJ.! ^1 L yAzLXjl\$ ^^^JjlJI Jj^iaiJIj 
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. r Vl <_>M 

_] jj 2-i ]\j jj>.^1 Jl * I J L-m 1 d j <>>j^M 3j£LI1 J--JJ C- C -a- 

(_gj_2Jlj i ii II j jj L-JLllj ui itl (jjil_L>.^/l _Lj_-j_j i4 j <i jl^^l 3j__>L__]! 

. L_ui_uLlJ 4_l__>jVI LlJj£Li Li_i)j_«Ji. 

5j a-UI oLal miC*h .iVIj ciLal uu-taLi i.*hi h"1 _---l Sj_l_J! j_aj q\£ 

.j_u_£ 

c_jL_C_i .c__iaJ! dJJj (^-3 j-a-T <- . < ill t5^6-° >--■' ^JUJ^' Jd*-^' j^- 3 ' 

. Lc_L_oa I Q___Laj 1 <>M *r La_*s^=_o 
(jLa i^J-Jo^J! <A_-^l_,l '-^OJ On If I 5-ul j i .iVI a i nil J ___>lj_U (jl Lxuj 
«L__il _lij_a___l (_g 'I i i_2-_M j a->JI £_L_> 

JL^jJLi 4jj_3s_J1 4_i_^1j___]l ^j-Lu-ll t j- Q ^j-" Jj^"* i o| 

g-_^**< ui a dim nj-d _j-.ll 4_)JL(J^JI << 4_jiSj___J 1 J-t^JI 4_)j__u» 0_<l_) 

j«JL«JI (j_a 3Jl_ul__1I «L>.j^/I (__.ll I j la i ■■ (_J__uj_i (j^sLiJI ta 2 1 Ij 4_ojS_>JI 
oJ__> O-iLis . j & Ls-Lijl 2 2_c a Lijjjl ^ J i3j_.Lj Ltlm (_La_*_J 

4_>.^1_U J___lj_i-J ; " 1 1 _______ a 0_il£j n^H 3l_<_»JI _)L_)_i_i i_j^l_-jjl 

5_jj___ j-_alji c__>. ^_a_i i_Jj_»__ l_Jl__ __)_-u-fl C_j_£c) i^Jj jJI j1j_i__i jj_a > 

.4_j_uaj^1 3j-SLII ^L-tjl £_La_- (j__^>.^__ ^j^jJ-Ll^JI ^ 1 1 ^> t La ^jLcj-u/j 

iJJ __ j_l__ijLj w I c (^-ijlLI^JI j_»_JI »l o i nt i-.^IUij 

. l_Jlj_L_ul (___) Lul a i i-ij ^jJI <i uJI j_a_*_J,l 

J_3 L^JLa j_uSL!l ' La 2_) (_gjl_>_l J-J-L_ Cjl j __I_I«_JI aJJt («Jj 

4-J-a-Lc 3j_oLiLa __ILl_l C_J_? . ^L*_5 ^jLLaJI I JL* _)-«->• 

i5j_i_L>. » i^jlZoJ 3ju_L>. CjLiI ^--J CjIjLuj i3jj_L>. _p_ljt t— -4 uuSl iJT _i 3_Li_Li_/ 

o-L-JI cLuljJI 5j j L-aJI ^-Ijij" i nal c -y->-> (j__L>J,l SJL__> q _> »1 

Sj_c 3Jj_«_>. (__JI L__jl_Li ^L_>.l .j___c £_iL_J! (jj-2JI Ij-Ll^J 4_ul^Jlj 
_gj__Jj_^JI < _____u__a^_L_i jlJIj j__ !___!! (_>-iLc c__)^JI L_Uj (___) . j-L>.jJI (j^a _>2-" 
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3jl j_3_JI CjJJU (_gjjLjJI (j .1 I -yX\ 5— ? I us (jl JLJs i^j-ll j_Lc.j_& (j-CLjl" 1 "'J^ 

L<t£ jLj_>JI (jaiAJal JLlaj (j^M ( -5 -^>- *i II * qJI 0 ( _ ;r 3 jl>- jj (J!j-j 

J_ij_u^1 i _ ;r 3j ^ ^j?e_l11 CjLc j^se^J 4_ujJJ CjIjI 0 mil (J_aj^_j j-jJal_i_u^l *jj ' 
i_jL2jl!Ij CJail (j-U Lfljslj i(jlj_Laj (jr^- 3 ' ''J'".' J-^J 3JI JL*J! JLlx-) J^-jj 

Jutl^.1 <j-tJ JlJlJ^JI (jl £-aj jLrtlll (_j-^-II 1 JlxjuJIj i^jit>JI sLusJLaj Ltaj J-Aj 
<j_a (<s-C. J-!L> i(j_aj£j Ijpl^ (_^=L>JI '■ ... i <t l (ji^ (O-*-^ '^"^ 1 

.Lit i"itl £Jj -JJLgJ <■ 1 1 n's II >ljj JjiiU J^LC ^1 1 .ill 

ijrS 3JI jljJIj (j nlU^I ^Llx-i o>j ljL*-a Jjai j-oj i_y^£- jj^JI (j^-*->j 
ijr IL>. Lj_"_jj-3| 1 ijJs (j_a J-"_a_i j c (j-aLi ill (jjJLlI <jl Jlj jl j '"-^ £_)L^JI 

.(jJ^L^JI JcLjpJ.1 

(jl JLso 4-tajj_>JI ' I ^^J-* CjLULiiil Lvj 1 11 a 4l£ pJUJI (jl^ 

j<uJLaJI ( _ ;r Lu^UI p-u/VI (j^-ajL?-" 1 11 a ii_ oj 

* LiJjj' (j^ 4j^U uiJ (^jJI *>>JI dlljJ (iSLx^dj) 
lJljlcSlJ » ) j se j 4_i J_Ll >^J 1 ^j-a-mJ 1 (j-* Jr}-*^ ' tl) " A ^ ' ' " {£ ' 

< j ^ ^ , I A J I , >. a (^—1 ijr JJ_L>J1 LuLJj-St ^jJ^Lilu jjj^>.j i ijr JjJ_U^1 J^C-JLl 

1 ( ^ 1, 1 j^j-^ ^jy^l (JjIjIlII jj^>- ^ <^tl jjjjIjJI 31 jUt_4Jj 

Cjjj3c_)1 dJl_LA i Lu_u_ujJljL) LjJL>- ijr^^3 ii— oltSLa J's 4jJ_lJ^J1 

(j^iiaJI Si jLa^j LSJLa ^jSI * a a j-^- j>^uJI ( _ ;r 3 JjIs JJLc j_aLc.j . Ll!IjILij/Li 
(jj_3JI i ^ . au ' ^ Cjj^Ii 4j^i3 (J^^Li- (j-a Lla^c J^j (^yu-all ^\ Voj^jj 

4jljLi!I <u2j_<iJI jlI^JI 4^j-»i LgUL ujl (_yjJI ^"njll (2>c j-uSL!l ij ui£ ^jL^JI 
jj-LIj-laI Cham (^1 mi*) p j ta « II l5>^I u^l SjJlII^JI 0UJ3L2J.I jL>oV 

tj^-i J— t-I^a-^JI j^t_JI 4_tisLj^j ^jJjjj-iXI pi jLstHJI m^A^ Jl^J 

(2) ' 9 

^jjjl j^j-1.1 liili I jjjjjk l^'^J-l) jl tfJLtj ji Cl^aJI dilj (_^i>- iiJLaJ pJ 
5j taxtaja C^jI^ (jH-" Sj-JLi^aJI SJjjJI ijJLA '-" i i j~j 1 jj| L^J (j^" 0 lS 1 -^! l5 



129 



3_j^9 4_LLj_u_o j-lgVIc 4_ukl_} c_t_jJl_i_uLi 3jj 4_i_uiXj La (_^-Lc. Q^j-Iju ^jt ijr II 
O-se i Lai JuLa iSj-jULU ftlj^M £-0 L^je-al i n"t IjJajj 4-l».jL>JI I j" i uLj i u 
^^aJI j uilllj^Xajl ^Ir SjLajJI (j-a Lij_fl> L^jJJ IjLajJI (jjjJI (jj^SLiolt 3_L>- 

(jjj t~tt*\\ Qj-2JI (j-o CjLLu^iiJI j»l_j^ (j£ £ ^^>r!- a ^' SjLxILtl CjLjVoJI *"« 'I aj i ul 

( _ ;r a I jJJjjk cux j i^-ilj . 3_jjl_Ltl Lg-ilc ' " t?-^' Wjjj' lSj^-" ft (j-o 

c_ t^tci (_£jJ1 Ijij m i ( u jjj'C tl ^Ji^-jJI ' Qj-uil-iAH ^jJii^a j '"-^ £jL^J1 ^jjJLtl 
4-ia-miaJI jtjjLj SjjLoJI Ajulox uJI CjjLSLjJ (j-^ 3 J-"^ ' -^-V I Oj*^ (jjLjjiul 4j 
4-Cj_o^5e_a ( _ ;r 3 i>j_uG ^J-j lS 1 -^' (^yXj/lj i.ntl jcJLkJI i_l!_aJ iCjLlUsLjjJIj 
1j.al.jI3 njjiLaLtJ Payne (j-U JLlal 3 jri i uliitl CjLaLjoVI i (j-yjj^' Cy° 
Ct-llaj> {j \ QiXas dti3 ^11 tilJ j (_^>* ' *a a Jl) Ji^tj ^gJj . (jj ' 4(^\J£Li1jj3j 
. J/\_LuaLjjJlj d A , ,.\l Atlj ^ 1 qUtlj ^jol-^l (j-* 4^.jj5_>JL1 (JiLa_i 1j_Lt^A 

Vermeer j_usj_l3j Rembrandt oj!j_j_aj jLjSLII <jijsLj/jJI j i ^ dilj (jlSj 
Leevwenhock i £j j j i a j 1 ujj'C , „^j£^X\ ^pie^sj Frans Halls j-Ij-A jjlj^j 
Will jlj ' < " -^Jjij-^J (oJL«Jlj Grotius jjj<_a-u jj^. ^jjJI (jjjLil! jjJsIjj 
SjLkJI I r Ljj^>.j .dj-UaJt (j^LSLnj! oj-iLS i a uu&\ (_gjJI Brord Snellius 

(JJlSLitJI j_jj1_lJ^ n tl Mill (Jo^* 

d " Ul , u^j ' ^ uili^l Jl^J .^JaJ^JI < j 1 1 -«~ll (^yjj-Lj-jJI jllaJUlj I Lj i ii -»o 
Sj j j*? II 4_«_ijVI jl i a^lj j_«_2JI j a 3«.j iSj_flij_II =L>.jlj id j i u n i"itl J-iJI 

.^lLJLc. jLi^Li (jVI (_ylll n_gj" ui-o-LI 
3 j , I, ;< tl ^..j^Utl j 4 ^j|_lI.Li 3 ii U~ U 4JL»cj? ^lLJlc. i Li A>dLS 

■■ I n~i i njj^ 32jjJI ^Jl 1615 j»Lc: ^ L^j (ijij 3JL-UJ 

J_lL>JI j q i i i t l 4_p-L^5 Lj jj^jjij 1 n j i . i -» . CjIjJjji 3jl£. 

oJ_fli 3_jJU>. (jlj .^LsJI I jj i a£ (_Ll3 jUkLiij ^oJ Cjljl q i ntl *^-"l SjLc 

LuiVl 



SO 



j-J-i IjJ^c i_£J_iJa CJjLSi 4,j-<_<_«-oLi?^M 2 A , „\l Atl S^jjjtl,! 5_uLjJjiill 

4 __ r J_i T ^1 Li£ t(dyu ' " II (j-o ,j-a j_uSLII (j I I glr ) »l gl+tl (j_o JjIs 

1jUjjG_a j^paj-iJI I J-$J t_£J-l La JLa-**( i u a f\ <i i ntl 4jr 5 £JL& ^jli^j ^ i a * * 

I j i in (jl jJujj . djnUII ,_jjLL>J! i. da j d »j ,Utl ; . . I j ta i '— I ill JoJ 

(4) 

(_gjJ! ij\ i iit'II . !ji^>- Sjjja Lj^Lajj L^SLa !j^j_a J'C i~i~ ( _ ;r i!l I j-Jj-aj 

(j^jG_aHj jjjjLU! ^ i (<tlj (J£(j_« Lp*jJ^j£all 4_i£,1j-iiJ1 (j-d-mll ^^^yJLc ij-la 

^^^^J jjSjiJ I aj iTitl l-J tajj i LaLCi CjLcIjj^/I OuL^j ija^jJULi j-iiU JjsjiJLi 

O-se i ir-il I JlJJj_a ijLa ^LlILij i4jj_>J! (j_o (jSL«-i L° 2-3jjl1! 4juLLo 

.^jjs.^/! JjjJ! ^ 3x.jl«Ji.! cjLoIJI! j ui h <.-it o < Li£ nij^>-i cjUL 4jjjSUI 
(_£jj>.^/! cjL«Jii>>J,Lj cjULoIIIj sLu^c (j! jJj ^1 cj^L>.jJ! olj-aLiLa o!uJ Laj 

j la 1 11 IjjLlhj (jl (jjj^ill CjJLsoj i^^ljJt LUsjJLi (j^il i C^jJb (jl 

1( > ; i nil i_aVT jLLa i.-.lj^ ouL^j^lII jLCa^l (j! .-.jjUtj SjjLuJ! SUSL^JL 

. A^jJt^>. ' a > gl^rjT- j^lC (^j-A i(JL\L! (J j i ( n (^ji^. Lj^!jJl>JLi Lj * q (jU"i l Lc 

C^jL^ ij«JL«J! < la « a (jj^iSLaj SjJaLi^Mj ijJjJU! (jL^ (_gjJ! cJsjJ! 

I ^1 "i tl \\ (Jjlj .<■ i « Mill Jj^ (jj: (Jji-I SJjJ |_gl (j-a ji^l (oSLjo I jjjjjt 

oLal M.Cri nVLi ^IJ^JVIj i^^UI 4jtLajj t 2jlS<tl SLpJI a uJj ^laJ,! 
. ^ 2jj iMjtt 3jjsL»i,Li 4j5tj^j «l2j tixj 3jjjl>J! ^sJ! ^jlI! (jjs BjLajjjiVlj 

(_L>.| (j_o j_jiSLI! (j^L>.jJ! (j! jjl ^Lcj . Slj-rll (_£^>.l V K (_LoLjj 

) I (_gjJI j_tc.jjt (jl j" i 'ijj^ (^jSliaJI >LuJLi ■ La-p. 1 I JLtJjjt (^ (jSLI .dJJj 

( _ ;r jj/LojJLi jJ! i j_ Lc j_a (jOjl" i .I * jJIj (jl^j • (j£>°^l <jj d "*• * =aj 

(jLlC . 5j j i£ 4_*o_jj-c fiQjLc (j_u_j_jjj 4(jj^ o^>- iSj j I ^ 1 * I j-cLiiu-LI LijJLa 
Ij-i-aj)) LiLi LiLii i a-uui? lj j-bjij ^l^jJLi Lot*-a (jjliLl<^jj^ 

J_«_i (jO-il"i i inj£ (j^. OjLCjJ S-^J • *l3Lil J^s (j-o JlXc (^yi J-^la (_g jJI "(jJj 
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_}Jjl!1 IJl^j cLcoAj (JjljUij ^jt ^s>*\j d^J"^ d)^- 4 - 1 JJ ' ' tl)' ^-IsOxijI 

.jjj^ all 3 4-ilc ^_}jlbj .^JLjlII plJLita j t U \"i ~* a ( j_o L^j *fj^>* » Lj-tTu Li 

(j-C j j cj 4jljj/!j cGUVjj 4jLxLo_i-fl>l C^jL£ . JLsJj (jl i w i uj I Ij 

.((^^j-bj ^jt pl*Jlj w iloj pJL*JI (jj » cU^2j 

4jj->J 4jj-ajJ! j-j^_uJ1 4^jj>. 4_] I uaJLlJ j ' -**>*tl ijjj^ca g j . >» 1 1 (jL£ 
i(j-ajJ! dllj) ^jjj/j j_La (_gjJI . '.-.tlj icLi£!jJL>JI CiLal i^'^^lJj ijjj jJlj j£LaJI 
^ n 1 » II iJIl^e-lII La JUt ^ a i a _jj g j i a 1 1 j j-usj-loJ 4JLi3jJI (JLoC^/l I <ij i n 

j-* -i U dJ^lijJ i .-j LtaJI j 1 1 nCi^? (Snell) Jji . 4jj/IjJ> (^ Lo£ 

CjUoLAill i_dju £-j-«j>. OjL^j ^ <LujjiiII ^1 jjsVl 4-mAj j '^j A 4jyJaj 
j_usj_LaJ 4-lLsJ jJI i—SjJLILs . 4j^sj p j uj La_i£ L^j (jjjjjLoJI lL-iIoJj 4iajlj_ua 
j^L^JU C^L^j .5bjljL>JI lUSI jJJIj 4^>UI CjIjJjLi j-uiILa (J*\ i"i i 4*iA OuL£ 
i , j j j'a (jLJal p^Lill '^Jj'^J 1 JLl2ILuuVI 4c La i—SjJa (j-o 

(_g jJI j^>J.I ^jir"i .ilj . (Hofwijck) ijL*j_^3jjt j-LC. jj* Jj-i-a (<ul jJI 

(USA ■ aJ ( _ ;r 3 p j i JL3 j-lcjjt (jL^j . Jl»>» LflijjUclj i^jjI 3^0- CjLjjjja. L^jLi 
j-LC ^-Aj ^-LO_jJ tjL^J • Sj-J-i^ »1 J Mit 1 ^"'1^1 i ajj ' a uiJ^I Ll^ 4 ijr ljVI j-fl>L>JLI 
( _ ;r _Lll (j-Aj 1 4-jj ui-jj I jj_a «Lj_>JI Lj^iLiJI IjJ-fliLJu (jjjJI (jjjLill Jjljl (j-o 
j « ■ ^tl ijr 3 4_^1_l11I ^ Lo^^/I jj!^" 4_lo_j^ ^j-uu^j . ui ill jjISwlII p-^-aJ Cj JUj_a 
>Lo~Vl ijj-fli (jl j-ic jjt (_p3j_iil JUiS LajLj/ pic. (_g jJI «UI ( _ ;r 3 

, U >, i La Jtic jjLSLu L^j Ij is I^JI ^jjs L^a jjlI w aSLj Lx-i jJu^iJI ( _ ;r fl> 
(jl 3JLjL2JI 3j£LaJI dit ^1 i^Lallll Jjj/LuJJ MjJj J-^sj J-ai IjSLflij .*U,I 
' a ***' 1 1 p^tlll (^y^ jl ij-aJtHll c-JulII j-u-ac ^5 LuLaJj I ui S (jl (j^-4-i 3l_j_>JI 
j-_i£Laj <L^_t-£5 OjIu pjj . l_ajl_i_u 3j)^>.jJvl 3l_j_>JI (jc LoLa_i aj i n (J'C i"i 
^Laj^l (j£La-lJ . ^tJjLlJI LiLI j) (j_a (j^_)jj3 Jjlj jj**i t nL) (j-uJ^J (j-aj (jy-^ J-^- 
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^Jl 2 J '^>J Jj-Jj-Ia jj-o J—^' Or 3 ^W-**-^ L>^ t(j>^<^jl^» cilt^e_l j3t 

j-uSLl! ijr JLlJL]j i4_j_a^jj^>J! ( _pajJLl 4_jjJaj 1 Jl>. Ltiajt 1 tj tt^g i ilj j 

Ljl^ Jj 1 1 1 j j * a j ( _ ;r a A i c ji!^>. jj (jSij joJ (j^-Ij • oj J->J! L_JaJ I (j-a 

"JJ*'^H joJI ^Jl1\ ^\ 3_J^ uljJ I 4jj|jJLJ I JlJJlX-1 'J UlC £_>LvaJ! (JJ-2JI 3j!jiJ (jj-^ 

oLlaSLuJltJ! CjL_oJLC 2 ' a » J a 3 * (ji j-tc ^jl j"i i njj^ L)^ * 

4laL-ugj 43 La I uu^2 (jSLflj (J^J O^ 0 ' ^ '""'**• 4jjJa L^-Lo ! JL>.lj ir-ij <LjSllaJI 

<,„1-,H 

f«^a- (j in St Eratosthenes i j" . Jl*j jni-i'i Jjl jjL^ 

( j_ojjj-u_uj 4_JLaj ^LjjJI oajJ>* q£aua J Ji^t-La £ljj-U ^la 1 ^_a^_a 

.<LcLxu 

i-3jJU Igjin-wj Ja-j jLtal j_i^f (jtLp 1 a uu^l i^jJt j-ikj 1 dllalj t 
. SjjLc julL 3 j a i»I jij Jlc 1^ joJLc 4j! i .1 <i uJI al la-lll J-^' 4jLa 

(_L^jj/ l)L^ (_p3jj>J! 1 1— 3e '■» . J^IaJI ■ Laa. JjJLjo (j-AJ itiJ! jj| 4jj^c_lI! <L>.^U! 
JJLC jl^j-J t-!j-c->J! JUljI I I J a.j ~ I <iK i! i^^cJjl SJaL^ujj JLjJLajJ! 

' 1 1 Laj 1 (jL^ Jj ta 1 1 Jaj>. (2>^J ^-H9J L li i SL ^J (jH^^ ^_Ij>^J I ^j?e_l11 Cj Lc^-qj?e-a 

c^jJLj Ljj jVi 1 11 4 ijii 1 nil (^r\_o ( _ ;r Lc 4Ja j j 1 a 1 1 4cLvaJLa . 4^Jlj c^-iajIlJ! SLcIjjs 

C^-i5jIlI! (jl^JLaj ^jja-Jlj jna i"itl t_!^^cj (JjlJ-" (1>^J .^^LaVI L3j_o 

jjjLalLi Lil ^ a 1 uj (j^Li^jjJ! (jjjut c^^^J i4 ijii 1 nil ( _ ;r L>J,l 

JL3 I j I -1 c I J j a (jL^) (j^lSjJ! Cjlj tLcl 1 .ill j_tc.jjt ^li-lj .JjJaJI ■ Laa. 



I JJ 



t(J_aL£ j J c ^L^t_Li (j[j 41-iII J_j| 0-qJl?-**( ( ol (_^J1 (o_lLJLc. (_Ll3 (j_a ' a uuSl 
V 3Ja.J 9 Sj j a. i.". I -Q?J i j j j *v 1 1 Ja j >■ U v'W^- Lr^ 3 ijri i nil (jLCa JUJLxjJ 

,3^}L!I j» J.2III (ji^ j lS>*-^" 2Lm1»JI j 3 j^liitl jL^sjVI LgJ Jjia 

^-3 (jVI (j^- La JLa- ~i i n a Jljj V (^jJI ^jjJJUJI 4-0.}U.I cIjLcLuJI ^ 

^ Sjj_a^>. cjLaLjjj/Li ^Laj i5jjju!I oLcLJI ^j^j-i 

.cljVLa^.VI 4jjJaj ^Jl JjJJI 3_l«J SL-JjJ ,jjsj 4jj£j_U SjuLJI Sjill 
Loj>.V ' '•} (jl t.S il" jqJ ^^y^JI 4^e-LcaXI Liajl j-^c (jILo.j 

(_gj^a- 1 n tl (JjjjjLiDI n La^ jo^a-LiJ,! icLu^s ( _ ;r 3 Sjjj CjIjLsJ 
(_LaL«JI i-l!j_>J,L i—Sjjlj La Ltiajl i^j!j_<iJ! (_psj^. jL^j>J 1 aiuJI^jlaj 

.^jLkjJt tiJj^JL! ^Jt (Jj^s-I 3-Lj^La j-JaiaJ (jic jj! (^jJI jll JjjLu 

^jujLjlI! jjjjLlII ^Lts (j_a cy^* '"'^ *u n a <~il1 (J^>. edj^tlj L£^o£ LajI "tc L 

t(j-\_j£LLi]l ^_j_aj>. (_£ jj L_o*jJj J^tH^H^" tl)i L ^LJ-5 (j^- (J^J * '^J^A (jr^ 

vZjLalj^iJLi (jjjjlla j! a(J JajJ| *L^jJI (_£a j ,jjs l^jK <jjj.II illlljl IjLc La 
d A , A II £j\ C ta i "j II (jjijJsJ! .«*La^L>JI pi LaJ i nil )) I j" i '*» (_yJ-II 

j_L£ (Jj^s- JJJ^j C^alj La CjIjI a i ntl (jl iJ>2JL Lf^J-*- 0 QJJ^J ' " U 

-Sa^J-J JjT~i i uJ ^LlILj i(_£jJ.I SjJJL^a QaSLj (jl i ■ it ir^itl (j-ai i^jj 
j^i-l Jljs-Ij ^oJLc (_yi>- J I) LjJLa JJlC (_yi>- ji i^iJI^jl!! (j-a JJl»js j^lC 

.(L^la 

4_a_$_a ^jLLi JJJ-J (^ylll (j-it-gl a i ntl 1 "J^J'lP'J^^ <— sLij^V (jL^j 
^^Lai ijr 3 3l_j_>JI -ia^>.J jJLalo^Lj i L^£, ijr 3 SjLo^J ( _^3j^/l ^1)5^ ^Jju J) 1 ***n 
J_lj>.jJI aLtaJill (J^ijJ ^ i ii a i"itl aLtalJI (jl jjjjSLujjo^ Ij Jl^J .(_fjj>.| 
jjlj i^jj^jJLl tfJL^J i n"i_i OJ^' o! l)^ "j^J-° Cr^ (j " a i"itl (_g j-II 
pi a^aJaJLq ^oj?e_lLI (J^oS»J (jl jJL^ j£L)1 La_Lu i43l JU ^cjLs ^ i n a mi ^Ltaj ja->o 
JJJLa_a J-J-CJ j ji( JJLC Ja^>-J ^-usji (jLcajl Jjl (jl JJljJJ . 4_u£j£ 

j_iljijj-j-C (_Jj^>.| (j^ij a i"i (J^>- JJJ^ l£>**^' (°-" ,4^' <j-° J^I-^L 

jLSLal ,j_a ljj-3 i". o~ j j| j«JI j_«JI (jl Ijj ?"r I (jjjji.1 (jSLIj 

i <i ~i ti * (_>u j a i" i I I 4_jj^j_a 4jjJ3j^ (j 
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( _yi\ Lc^j dilj (jlSj h5jj>.^I S-u^jSLII 2 q lajVl (jji j_u£ JJlC -5a^>-J 

JlSj . 3_JjV! 3ji>ij_aJI t taj. j J la-j (_£ jJI j_JuI_lU jL&j-ilLj i_3ji_)JlJi.I 
: lj_aj^a La ojsj JJ-JJ (jl (j^-SJ (jL^ La dJJj (j£, 
La jlji: (jlc i<U Jjla V m£ jJI ^LuijVI I juk ^l^. »l a i g]| Cdli I jj <tiV» 
Cjlja j»a^*_cJ! (j_a (j La - S& j * 4 'jl aj . . . (jj jSLujjo^ SjjL^j. Lit JLjjj 

J-J-C- JJljJI (j! Q^l "' J "' (j' L-L-lS-q-l V IjLala . . SjjjLX-a j-lC. jIjljI 

L-$Jj fiLLlLj j-^1j-a a mi ^a-& cLc-uill cLuj-U ^oj*_lJ! (j_a _}aJ_>JJ 

JljJ V t_^l>£ L^J ^pJI I ; , ,i a ui <jLfti L^jLi SujLiJI L^ljfT I .\ t | 

pjl^t 4Lfc_uj-(_lJ Lut (jaSLj I jSL&J SL^Joa- (j-aaljjJ 

L^ljLaj Laj sl^tSaJlj sLuj_>JI CjVjLsJJ aJJt (jl SdUj £_La-i IjLaj iS.jj'C 1 u U 
.. jui.^/1 (JLs. ( _ ;r -3 CjL>.I "1 i" 1 ill I j « ■"" (jl Jlj V ^ '"'I <^-al ~ (j_a 

. «jjj6 (_psj^/l (jl QaJaJL jjjj>.VIj .. 
1 nj jl 4 jlr jLCI jVI Qajj-La (_pLc _oJj ^L*3 JJJJ (_p=>j^M (jSLIj 
I iXJt (j_a j * £ d 3e j p-lj <' -i JUlJI 3_}JJL»-a 4ja£L i _ u _a pjl » 

^ ^J?E_(JI (J*S uU g I < la a 1 1 jL^t_) j-a^. i-LILlA : ^LjLs j^j-luJ <U JL>. I (Jj i" 1 nVI 

^ 1 11 a i"itl LLaLkaj (jLji L^jLjiu i^a^eJjl aJJb jl j-Lca_& (_^lj -l^L)-^' LujJ a mi 
jl (jSLa-i <_i£l jSLII 0 JL& (jjs j-uSJI jlj i L^j sLi^sLiJI I j ■<! dllaj jl "--ocj 

* ( _ r jii <>J-^-I ^ 1 1 11 1 ^1 I i j Ir (_L* '-(JLaj Ljj*C . n a jjSLj 

^LJj 4Jal 1 iuJ JjlJ (_^<-II CjUjLOI i> J-A (J^ (jjs L^aj^ejj . . 4j>jj/I^JI (_gjl se-LaJI 

(^ (_P=j^/l jjj jSLII ojut ' jl I ijlr I iUj i3_j^J^| I ^"1 , „ jtla (jlr 

(8) - j 

LiJI iHj-I LjI j I c (J_a^>. (_gjl_c t_iLl^ f_y£ jLCflVI iJJLA < ~ ■ < uaj 

jqJI^o^. ^Lulj CjLjLoj jK 1 11 1 d 5 1 ***' I, I CjLL L aJtt T jl : a 1 u I » 

1 1 690 ^Lc (^ j_LC. jj* SLaj • -»a c^aa (Jj^ t_jbSL!l I jut i_k!l jSLII 

(J_jlj>. (^jJI j-_l^^/I -j ta 1 j-t-a_LoJI p (j-4- 1 (jihA^^ ' iL^tcl 

(j^. t—iLjSLII (jjs jj^^/I p 1 g^Jlj . Luj/jj (^ j i"i h (j a lr t_iLj^ Jj! =LLa 

(^JjVI £L«_jJaJI (^^ '"'J JJ ' "* ^ l£> j J ic_«^I_jSLII jl 4 'J. 1 ^ 

(j-\_3^L_aJLl I (j-\_i^a£Lllj (j 11 a '"itl (j_a i JL>.^a (jjjLuLa i, 1 1 11^. i p LcaJ 3jL>.lj 

(jlajVI jl (^yJI (J^*jJ p-*-"J I ' tf3 )l edLutJ 1 j i i n \ Sj j< to L#j| . (J^>*jj (j;^"i Mill 
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(jl *C i ii (j_^ I j K (jj^»_j_a_ILaj (jj ajgje rt t i^l^£LI1 (jl*^ < n» (jl ^J^-^ Ltiajl 

. . . LaLx-l (jj-a^l lSL) tr* C<3 '° tr 3 J' ijg^al i u3 -l (^ *lj-<-u (_psjV! 

(J^-d-i (jl^J • « LJl^ Mil J-^* ' (J*^ 1 (jj-^ 4jIsLc j"^' (j*s i oJ (jl (J^Je^i ' " 1J 

(jl J-t> 4_iSL!j .«l_u^C (J£-»i I j (jlj (jr^ 5 * ^i^- 3 0' ' J l 

ij»ljLSlj JUl jo_^J (jj^J L)' 4-^?^ 'Ij^ '^dj-^ (JLC^Lj 'j-^? <j-I *V>* 

«L«_ijl ;_gj " mi n It (jlj . <U^JiigJlj 4_iLjSLII ja^jjjj .' ' a Q3J J 1 "J (*^'J 
^-liaJLl (jL^ .4jLta-iie-a ( _ ;r 3 (jjj^tjjiit SJlC.1 i m (j-«jj c ^-y^ J^-*^' 

(jl J-M cL_Li^ ^Jb p Utl (jl (_y^-it J^J . .Stiltj^ tj-"^-! (j-°J Lh 1 ^ 
(jjs IfUc joJI^jiJI (3^»J («-l £ I^J' tjl- 3 '^-Jj's ' ii a (jj^J S-^?^ c-^ljSL!l 

£jL>. SLljJL 3 S U~ 1,1 ojLCai (jla (jjjjta ,_L^a <_>il-^ ^Vj -*cr" ^ <J^' 
jL-aj^/l t;r l£. jLjlcVLi ^jtv, , ,.j sUSLtj (jjj^lalJI jjt^;l I ^ 4jj>j <_p=j^/l 

:tiluJ_>JI (^jj^SLJI jj la ' 1 1 (j_a ^(jj-^" J ^ClAtl 

(jjSLLt (jiukjJ.1 ^1 1 im^U 4£JUj (j;j-tl . U U ^ 1 1 ^illi Sjliilj 3-cjj ji^l Lo» 

M^n^tj cJ^J * * * ty^J-^ c iJjl-«-ll 1 ^1 ^SLII (j-*j t(j-u^ o uJI (j_a j-uSLII fibiiia 

. . . (JLl>JIj jLa_JI (j^s j_uSLtl t_uL>. cjLil^pJIj jL*jI/^/Ij i . 'I uic al 

jii i»jj,l ^1 i n"VI jLil£.VLl LjjLs.1 La I jl I i" ui i».Sj LuL^cl JUjj (jl (jrij-y (O^J 

. « I j Lu 4li^LoJI Sjjj<tl cjLal i nil a j» jpcJJ 

4_j_cIj-jIuJI (j a ' ^1 Cj^j>.j d I j I in (jj-A « j-_o^ Li 1^3 » f I LcaAJI cLt^j-o (jl 
Cj l_j^j_a j j_Lc. (jl j" i .1 jj-SU 2 S[ aJ Ij 3jnUtl lull fllJIj S-i^l uiSu i .iVI 
joJI ^jlJI t f 1 1" L^2jjJa ^3 ' d lauSu 4^^e_lII (^jJI d j 7-" rt 4juj-*_u jj a ' '• «j-o*l_il 

• LhH^ I 1 j j-ic jj* L^J-^- (j^J I 
(j^_a J jJa cj^L>.jJI liJJj L^j cjjLc (_yltl 3 j i "j\>II g-l ' "tl c?J^>-l ojK 

s .. (9) 

ijL^_JI (_^ii^>.jj CjI_Lj_uJI (j^.J t»l o i ntl dJjLts (_^tl (JLt->»JI (j^. ijJLufc 
L^flj^jj iLcljj ^> JLa-" i uj (_g jJI (jl ^pJI (j^J j i i»!a £ Lj-iI (j-S Lusjj (J^^/l (j^.J 
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Cj~i\ " i n'tjj-jJI <ji_> 2 j j 51 SjJI cjLclj-J! (j I Ij^^s (jjj-II (jjjLJ! <j£.j iLii! 
jj_u/i j^a^s. (j-cj i4_^aLj jj-al l^J-" 1 *— 1 1 "J^ dr 1 1 ' ■ - M j jo^-JIj llLJjj l£LJ I j 
4 l_Ajjj_t-a 3_i 3-a #1 (j^-Jj i o ju 33J '^dj- J -^ J ^-iLuL^ 'tiLM-^ 

La- j sc a LtaJLlI ^* 1 (jL^ • jLa- lj VI ^-a-u j^y^JI ^Lt£.VI (j^J 

Zi^j-u] (j^-Jj ifiL*a_LtL>J1 (j_a 31 ^oj L$_La cJLj ^^JajLoJ (jL^j • L^uajLJj 

cjjLiilj . I ^ i r dri 1 -^' j' ^ *i>*i i lit I J^a ,j-a 4_ji jJjj jl I <j ofl'q 

j i mi w I c '"' ^JJ ' " cl)^^5-?" J' lP - * O""^' cLLsL-uoj t^a-L^aAll £JLA 

j_La_cJI SjLcl u I r 'Cr^jUJ^' (J^ ">JjJL>. IjLCai 'JLill 

(jj i eaJI jtJLjtJI lillj-i 
Ajajfcjg jo-JLc (j£. tj-jj-^l ' 'i U a ' 2 * Jojlj LtJaj] 4iuJ_>JI Cj^L>.jJI 
Cj^o-iSLulJI Ci^a-u (j»a ' mi jJljj La_i jj>.| (^,-11 I Ja.9 SLLaJLa cLuajtj t4jjaJj 
i(_psj^/l Claj ^ jl La j se a jo-JLc (j£. i LLa LLa^l I CjL^>. J'C mm j » i r-i j LLaja Ij 
L^JJ sexij Juj/Lill (j^uJI «LxjIj I^jj-JI jUX j. i 4-usjl (j_a i^jljJjj 

icl Lea-All ^1 3j_»I/Lu3 (jL>. jjl 4_Li£Ij_i i_3J-2jj ic_4jl jjl Ojj-jSLII (j-a CjIj_l»j 
» j" i ill g-jlaj ' "JJ i(_psjVI Lu£j^ j»j_2j mJ jJI (_gj"i mi t Li i_3^jj(J,I c-<£j£LII 4jI 

. 4_llLa c_^a£ * c2_1 1 

Lxjj_Sj JjLxj t_gj"i miU (J^a. jJJJ (jj^JI 3^!^^ jLa^l (j- 3 Ji-»-lj 
' t-ui-Se-J ijr JLlJLij I j uSj l_^_a^j?Ej>. j"^' ^jt Lu SL ^Jj . N j I La c c_ ^j?e_>JI 
jj^jli-l jdl (jj^s-ai! (jl . 4-lL>.I jdl I j~ j u ISj mi Ll! (Jj-2j (jy^II I 

i J_L4-iLc (jl_j^.jLr»JI (jlj »aJI Lai j j ae i a 1 1 S^LiSL! SijLxjs 43 Li^ Lijjjjj i jjl 
d-La-2j j^yS J-2j (jr^J i£j^-2j\-uJI (jjj_*ill (j-a Ij-JJ^ J^l 3-3L£ I i J l' a i j" i "jtL^j 
(jjj-a-ill (jj J_A ^5 loLaJlj j se i gaJI ^3-a (j^-Ij 4 JLlL>J1j jL^_t-aJl (j^-i d La i ^" a 
(^j-L^, i ( _^aj^l c_t£^^ (jr^ jj"*- ' aaJI (jLji fiULjfu t^£^i3c-i (jl c_^e_] (j-\_o*jL>JI 
(_gl liJLut (jjijjj . L$J ■ l-^J"-_' La Sj'j^*- Jjj-i (jj-^' ^ » miU (j^Ltil (j-a jLil 

j^l £f\ i mil CjljLiia O-a^ljJ (_yJ-II *jlj->JI tfJ-A (Jjj^j^J 3JLl3 <L2jjJa 

(Ji-I J (j^,! » mi^M Jal Miitl (jJLc V^?^ , ^ I . q Atl ^£ LtjJljLxjj ^La i nil 

(jj^_ij .SjLa^tHll 4_lL>.1jJ1 ^L_o3^M ( uJLi (jl j"i i imIL^j JLj_a_iLc, 

4(jjj-a-^ll (j_iJ_A (^y^ ^Ltlj t tjl jjl ' a ' aa * JLjJL>JI (j-a ^La i till O-so CjLLa_tJt_a 

L^_il it-iil^ (j£. ^jijJLc. jLa^l ^jl--> i ■■ SjJJ =Li-aj^ LiJ ^Lu (jl j_Ll3 (jjjJLajj 
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LaJ_t£. jjjjJlJ>J! I JJt Ji^Gjj jj>.V1 l_AJL>.t 1 Jlj>. fiLilUjca L)' (l)^- 4 - 1 

£jj/LjJI ^jj JLjJll Jjj < ii (ji^- ji- • !>L*a, J>j»"i i ii LgJ^al i ii a ^j^.^aj d j a x It 1 j 
cAjusj i^LlIlu/LJI tT-ijibpj 04 , H 2«~ I , ,.tl ^ Aa 1979 ^1^^(4^^)33^(3^ 

SLuJI (j^-jLiJ! i ii n i"itl UaJLt I (j_o 5jj i a II Jj^sj i—ojSLa 
t_gj " M i l l Jj^s- 4jIjjJ lJr £ Lijij^-j j o iitl (ji^. »(j ' <i~ (j ii 1 uJ I (jl 

^^JJ " ' " ^-LLi a_Lo JLla-L^aj tilt-o* r* I ia.all z j LaJl I JLA (j_u£L*_uj 

. S j j La] I I jjj-a j_jj>-LjI ^3 4j^jJ. 4-U jj^ ii I" 1 1 Cjlj_Lal£LII ( _ ;r 3 
jJj_oj3j «j-o*L]l (^jjs jJj^- u -q^JI 5j I (J^a (j-o 4 K uuXI ' all 
jLJLa L-k-La-i aJLlLJIj (_p3j^/lj (_gj" mi U tj\j 3j_uSLII 5-al i nil j-^. jJ-ilj-JLj 
Ijl^J SjUlII 3 j i'^jVI 2 U 1 1 ^ mJjj^IjJI i-jj< , ,il"itl l<j «il i n*i j 'a ijlA^ijf, 
4_La^E_oj Lul i i nl (^yjs £^9"^ I JLA (jjs d ta.se rt Jl>.^j (^paj^/l (^ji^. ( _p3jJLll 

o aj . . (j;^ "i i"i 1 1 j se * d rt LjJljILi_ut aja^t_a duL^ ^1 LLaJI 
(jloj^l J^>. JJJJ w c I I ta i a I i~iVI . V*l j -1 a j Cj Laj U U Jjj/jj 

. L^j >i n * a ^Hl CjLilll j_£jJ1 j-jit_a ijr 5 jj^_u_<i£LI1 jL^>- ^1 

-j-o* Li 1 )> «Li£j-L 1 <lLs L_u (^jJLtfu^jJJ 3 jl ^j>- La Sjjjuo i_£iJ t I 8 j^t-i JL>- j-JJ 
fills L_u^j jjj>.La (JjL<j_4 ^ JlCj cliisLa-a <U-uuIa LuLo -j-ol^^ t j^yl^- (jj-Aj « I 
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1 J J * < ^» t I ^ ^J a J 4jtii3 £y£ 3jLl£. Jjt Oi-JI SjLclj (Jl I aj VI CjLlUx. 

3j-a <Jjt i-..^.->aj dt^J ^^.J ( u (jy^II I 'JJJJJ o ^ 1 1 cUIoAJlII JuAI uiXI c/^-JJ 

. 1979 f*Lc C*^-^- 1 ) Lh* £-<-"Li]1 (jj-^ 4 (_£j-*Iu_l! 1 ^c_ijLl]1 ijr s 

« I -j_lj>.LjI _o^» i4j£j_U ' " ■ I 1 a a»j I JL>- (jiu&JLa j j i a 11 oJLik j»1_LjTj La 
*J I J '< Ij 'cjlj" ui nil ^jjs-^/I 4j>LiII iLjjJLiJI jLal>LI SjLLa^s jjj^a (jlc 
CiL (( ^'J-^p-LlI cLilCj-LI tiJjj t^^-II l-^J^- 1 J^- 4- ^ (jr^ cJ- t-£a - >0 

d * ■ a * I j ^ I , .."1 jjL^tHj V al j lo| t^j-i til t-o^ i«U cLujJLJI j j t a \\ (jr^- 
jj i aj (_^lll 4-u^^/l 4*C i I ggj ^jLSLLI I JL& jJljj ^j^/I <LL*aUj CjIjUaoJl^ 
<-Sj-*j (_ylllj jjj_U ^eJa ■ ■■ ^ylz. ei^>.jja Lgjl (Percival Lowell) Jj_aJ JLLuj/jj 

j q-SJI (ji^. • ' 5jja»_jja J-J^. Lgjl CjLal ifLSu i nVI 4j^j_a 4laL-ua-l ^Vl 

. 4_jlL> LalU, I d ^ . ,V, , „t,lj 4_j_LJt_Lt1 i Lsj la >i 1 1 (j-* ^tjiukj^a 3 J ^* a d*C i mi Lijij^oj 
Si."' « i i^-» S.~, jjj | | ^ ] Sc^jlSj jjs i_Sjm^>. ( _ ;r & (_L^3 

Ct^jJLI ^la^o (^>£- I mi t (JjsLcu ^ ^ i _ ? j^IlSkj ^Ltaj jj^a £.j^>> j^j-A (Jjfc 

4jtjLlII ^jjs-VI jLaJaVl (^JLc d J*il" L?j-H »J-^aJI Laj ?4jl j (_p=J^I S-^i^ 
. \ <",, itvjLa 1 ^ j mi Lo^^oJo-tS^lJI mm^VI ^ t^*wt ^£ ^iSj" '""^ ^5^-1 

jj! I J-JJ . L*j>A J J- 5 ^ O' Lgj ■' " (J-2-«-!l >* >>•! jU^ u^- Cr^y (l^J 
. Sj^o^jJLI i Lsj tajj I 4£LuIo ^^a ^CjJL) jJjLlLJI jj^ilai I 'JjJ ) j g ^11 ^laxji 

j yll ^e-Ia ' * 4_o^jL>. f>\ 1 113-1 al Jla-Lal jj-^ 4_a^>-l_(JI j-Aj>JI * L^J-*- 1 ^ 

JljjLs-I j' a ■ Uj tajj I Lai ij A^tl -»U , ,.tl JljIjJI j-ai.j SjIjjJI ^1 

d 1 j IJ J J d * J JUu (jy^* j^Loj ^j^^c (Jlj- 1 ^ l-Al i^i r a (jL^ ^jlj ' 3j ^ jl 

.^Jj^Ja dt^aJ iLuLciiAJI 
(_L^ J JT i ii "i _t I 1 aI j| U ,a ^LaJ jjOJj-^L- 0 (< J-^^' ^-^J- 0 t^uL^ jjj 

cjjutajl/ (jylll ill jl>.^/I ^La ^LULij i(_p3jJLll I j^J jl«js (J^*-" Jj ir-iLaliJI 

: ( _ ;r Lj La£ _Jt}bi~ i " C^jL^ (j-Cj^j-U (j^L* (^ji-a (j-a 

cjju (_j-lJI cjIjulIIj cjI^I j<" i .iVI (^i^. j^j^ (jJS '• Jj^l (*>f!l 

(^Jl SJLaJaJI LHJL>.j fjj* Jl j_j^LiL< (jj: ^Lt^J LLSilaJil JlWl! 3JU. 

.^_4^c_Jlj i_^l_aSL!l 
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^c— ui-U d Lea * a jJ_<j_>»j ^^ylJi 4_jls1jJ1 ^3 4J£LuijQ OjJL>. : ijr iLjJ1 

• £jlj £jj La^jl . . »l i^lrill (jl^j^tjj (jj I i . 1 a (j-UU^ 
. Jjjj-LaJI i a ' aaj * rt ijr 3 jl i nil ' ealLl Cj1^j->JL1 ^Jj* nil iSj-^- ' ' ^0-^_jJI 

^ -1 jll CjljLs-VI (j-a £ ^^>- O^' (jr^ 5 " '~ J J- a C?"^' 

JLj/jV! jl j J^** iu^. iSjlsIjJI 3 K n, a cJL>. :207-^3jJI 

. ^9_jJ! Jjlj l_t£. 1*m mi j^paj^M ( j_a JL>.| i n t jji^ j-o*V1 1 JLA La «J 

. 11 Q I II 1 1 jj^O ^L>>^M 

. I tLajlj a. I J. 'I** ^ Aj^J "J sLoLiai CjLlScj jJaLitA J'C i""t (_^lll 3j_uSLII 

. L^j al J La i oVI L-d^Xl (jl JjsLij i L^J I Ti i^lj-a ■ La ui '"' 

5_sl » i nILi jjuIijj i h^mjJI cjL»£Lj^£LII ^lj^>« (jLoLi ^jsc-i :495-^_jJI 

. LjJ-><-l 

j-f*- 1 ^jU" i .1 ^1 o i .ill IjjLj (^j^uiill ^u^i :570-^^_lI1 

Jij^?c_a i^l^Jlj ^Ll^jI JiJJL>- i-ilLlA O < njtj ^J^' J? tl^'j^ 1 Jl J^-^ 
(J^j ^ La ■ tjj^ ^qJLc cLj! «L<ijLjlI1 ^^jjlIIj i_ci_uSL11 jL«-II (J^^ L ^P e a 

,4jLj_i_u 4 ^ i^j " '^ i t l er^- ^'j^ l)' l)^- 4 ^ ^e?-*-" 

4cj_uj j_u Qj 4jj_>J 1 4j L^jj>. ^£ JLuj Cj Lc L_u ^ ui£ (j-* (J^ ' Cr^ ^JJ^ 7 * - * tJ 
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I JLSL.iT :640-^^JI 

jjlJu pJ jo^-Lo ! jl>. I jj^/ ! (<u-uj (jl 0^ lS^ i3j ' "J • J*2S ^LAs 

^j L ^_j LtLc ^titj (jl j^psjVI j^Lflajo ^^-"j c3-' ' " 1 " ^ Ljj£^S 

.4jC.jy_.lj 4j!jJlII 

La? 

tix-^>. Jl-%.j-j 3jIj_». j-j-Hj Jj 1 c ? (j^Lol (j-d^ g 1 nil ^1 2 _'j I 1 a II <Laj_».^/l 
(j-J-II j»j-j_«JI ( _ ;r -S t_ JJ-JJ L-.-C ( _ ;r jt sL-SjjJI (jiTLaVlj J->JI (j^sjjb 

gl j'al , ^.tl t | 0 1 nil LjJ^Li. (jjs tSj-*3 (j La «" 

'-^JJ ' uTj **' *' 1 ^ o 1 11 tl ^1 1 . 1 j I liaJI j_-_->.VI Q3UI u-m 1— 3j-«J 

, 1 1 p j U i j-j-u sLkj^LlI! (jljj^/l CjIIs 3jJL«_tl 2jj L-ajtll 

t **( i"i II ^j>. ^L-tlj ^j_j_]j_~.^Mj q u <i "<i\\ {j*a AjLdJI x uiAj-JI 

OJUk . j-i-VI a « xJ I J I J Ltajj 4_uLj CjL5jj__>-JI 0JL1J. LLtaj-u _.L>-jl (j-oj 

(jJI cijji (jJLlI 5^LlajSL!I cjIji^VI LSjjo (jij" uA\ o'^' oi^ JLJ! 

( _ ;r lJI 5j S_»Jll cjL5jj^>JI ^° c^! fH>^ ^'j-*^ * ^ J 1 *° j ' 

^gj" miU ^1 < lil 3jsjj>.l Ljj-i^. J^j t_^>-Lc.Vlj Sill ^jj :650-^^jJI 

jIjlJLx fiL_t-£sL>. 3jU>.lj ^j-^u L_L»_a la * IS pJj ^Lst-u SjjLiJI 

(jl (jjj SlaJI 1 11 U j^jjlj Lui^j (Photo Polarimeter)»j l^JI ■ . il ta^i • 

. ULjJljs. I ;_gj "1 i"i U CjLaLv ^Laj>.|j oLxjjjcj a I J la i a I (^Lti 

J j Laj i ■■ " pJLc (Amalthea) ((LAJLai)) J SjijIj jj-^a LiLa^j 

^JULllI (10) j^_t-aj t^l ♦ u)VI ^lj^>« t— JLs (^y^ (j"m* t j-4^>>i j-jJLt-a 

j 1 2 II j_a^Uj 1 I .' J J J J »-2j I (j I c Sji^>.jJ,l tLitaj-J I CjLa^LnUj njljJVI 
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■i^a-jJll j j A tl CjLoL»JI JJlujI! iCjojSLlkJI Cjo-laj gill Ji-ui-uLc 

^jj! 13 j^j-i jl j-ajuj ^" i j TL^ j aJUl <J^>. Lij_}j * ^"1 1 "jtl^ j -i all ijr 3 
.^jL>JI ^1 (jj J a (*>*-> . j^j'i ui n II 4jljL*J! iajjjtil jLoJaVI JjljI jj* 

Lu jJ Sji^vjl! 4 j i njULim JaJL^JIj cjLljj^>J! ■"«! a j j *• 

t_£a£LJI <LuiL>- cjjlj jL3j .(_gj^Alb Sla-pJ.! ^Uji/V! Lij^Lc. Lul ^1 

Canopus Jj^j i .1 jcj-uLi <_Sjjjl1.! jojc-cJIj I nhfti .1 (j-u - Lajjj tl JLaS : I 
Liia_]i ^^L^JI Ll<u>o .^oj?e_(JI CjLca_aj?e_a ^3 cLi£,1j-iiJ1 ^j-a-uiJl J_*2jj-a 

Ja_ij>J,l (j_o i ^ .^."X 1 1 «.j_>J! ! JLfli LuLjJo jL*j^ - I i ea a 1 1 ( _ ;r 3 

jl » **i ( nVl »j j-vl (jl JJLiJJ .Jj j m (OJc-i-l lLijjJI S^l »*i ( ui (jSLal '.(^jSLII 

LLl,, LAI I 

.(jl-aLc aJ-Laaxm (_gjJ! (J^-j S-^i^ Cr'^' 

t j£>^^ ' " a ' (j-o lilt La ijr 3 4i-L^aAXl ^^jLal tj" ifrl Cjj^jj 
^-lLJLc. jLaJal i— a I i**!**^! (jjs ^<u La (jyl^, ((j-^-LjI^ii)) 4_i£j_a I j~l i "j I 
-Sj^JJ fii^- (j^Lc- «j^>-LjI^3» (Jjja Li£ (Io) '' j> 3-J I j-a-lll j-Aj ^j'imiU (jJI 
LUSLl t4-3eiia-ui ^_o^Lo J^^^ L -^J- 3U tl) ' ' **^**' ' • j*^" 4_uj»£. »l J tlit 
Lajjj j^JJ-U (j-o J-^'J j'j-*^^' JLjJLJu 'Li! Lii^c 

(j I Cj ! j i i .1 3j_IL3 J^L>- I J-JJ 

j^^-ia! ^^y^ Lxjj lj^>**^\ c^-=*-i L^aJ I ^^y^ 1 o j i n d jlr j-jjijj Lc LLulo 
Lcj_u^a 4SL«SLII (JS[ i"i_t Ij-fJ^ W^^- 1 ' o' ^ '-"jl .4jjI^IjJI 4jLu/LC«j! 

j o a II ' - ' c ■ ' -il^-* (jj-Aj Ag-i i hLj^-JIj aj i ' aaJlj Ojj-o£L1I <^-)Ij^ 

.j>jl J_« ^^y^ ^^"i mi tLi Lujj>» ■ La-pe ) tjL^ (>^jt 
LstJa-m 4_i^ LjjL>.j ^^LajlII j-*3_a]l IjLA jj-* 3 « j-jO^ Li 1^3 » OujU^t LoJ_t£,j 
ojjI j-<t3 . i ii n ["it! a Ltall I ( _ ;r 3 j^>-T ^Ja-m (_g I 4 j uU V (jl^JVI ^ JjLLa Lij^c 
jLctjv^l 4_IoL<j/j_i aJ LaJJ (_p3jjL* 4j| JL> . CjLiSLj^SLII ^Ij^s- (j-o t-iJj^ 
4_^3 i.- i Knil JL3 ojSu tji I Lgul Ja . 4K 4i=jjL" J>Li- 2Ual ,,,-,11 
|_a cLj-L^C CjJU>.j «U| Jj V j^JLlILij . Sj_i>. Lg-La j-J j<sJ j> I ' ta i a I 

L i i i n ^L_L*a_aJI ^^yJI * ijJt ^oj>* p la * g ^I^La 4jojv jjSd ^jl 4_lLjjlI1 
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(jSLIj (j^ljJ! cjljji 4jjIij ^JLla (j^Lol dJLut ouL^j . Ij^ -ijLi £<yl ^Ja ■ ■■ 

tjjlj 1 11 U (__,^>.^LU <(j-o*Ll1^3» (3d>^ Cr^ J ' C-^J ^ ^^^-4}^ duL^ 

j-j^_u_a^£LI1 jL^>- i^^^j-Lujij (J*** uj 1 ij-aL3 i u a ijj^, cLj^j-LI £J-A ^LojI (j£. 

>■"■ Ml ftp JL9j 4 fll> ^J?e_l11 (j£. ' ^ '^'^^ jl J 0 aJ| 3JsL>. (j ' "^-i (jy^-J 

La (jLcj-i-uj j -1 all 1 JJt> ^La-uJ cLoZLatll 4_Lfli_>J1 ^^y^ j j Laj «L*_«V d * S * cli Ij 

(j^a-ij . 4 j i<ij^l 3j£LI! ^jL>- 1 ui ' (jL^jj Jjl « j_^>. L » 4j^jJL! ' " 1 a iSu^l 

2 jj se-LaJI (_psLojVlj jLiJ! <_SJ-23 3j_u^ (j-^ljj ^ » 1 n" i-iJLcji (ji (jVI <_Sjju 
(jlsLaj^/l tfJLA J-*- 3 * 1 alai, I (j-^lj^J! <_aVI LxjjJ CjLlo (^l 3-3LU3^Li 

CjLlAJu SjJaJJLa i4_uL^j-iI1 (JLt>J1 1 ^ji^. J a 1 '-^^ 5 s *- 1 (3^^-^ ^Jj se t^taJI 
2 j la ill 3_l3L^ (j-a jj£l (__,_&_) (jl ^jV 1 SjJjtlLI Sjjt^JaJ! r„\,\ Jj^a 3JjL& 

jj-J-i cili-L J^ ^-j*^* ^ j • j i-ja 4_u^^ JUfcLiu-o ^^Jl jJa_u Lul ia) J La < --VI J-^* 
j-Lc J-Aj ^-lLJLc. jjl i uj i u (jL^ (j-tjl i ti3»j (_£ I . _i^>.^J! JUJl>. ^_La_*_o 

Sdilj IjutLi 

*Lj_ijL«-aj (J-u (jjjjLLj/ (_Ll3 (j-a L^l uu£l (_Lt3 ojjI jj^ljjj j j Tit I (_fj^>- 
<_J i.aJI ( _ ;r L>.l jjl p 1 ntLlI ( _ ;r 3 CjJljo (_yJ.II jj^Jlj jULl CjLlL^C. I J j 1 (jj jdl 

c_*£^SLIj ifiU jjl_>JLI Lijij^j y»ail 4^ vH Mill j_LI cjIj-uG clLsL-o^j j^j! 

(jjljj jG (jl (__, » J M (jL^ OJjl (Ji-I J J_^J>- Ir-ltl (jl ljjL>-JJ .(j}^L«-«J! (_gj"l UlII 

3j_u^ 4 j 1 111 (jlj ijj^>Jlj jJil CjLlL^C. iUaLu^jj (Jj (__,£. LhjI/^I JoLSiitt 1.1 1 1 u i 
o^jI (j-^ljj (jl (jVI (_J_«j->J,! (j-o jJ-jjj dijLu/ (jjSij (ji e-^aj ojjI (_)i-!j (j-o 

^eJa-uJl » 3j^j-oj 4_ul!i 4_uajl dtJ>o (JjL_oJI Ojj-jSLII (j-a CjLLa_pe_a (J JLu 

I I 5 lJ ^>- (jLAiJI 4j>.jJ (j^ ^ jl^ j^l 1— J-LaJI Ojj j'C 1 1 (jir 1 1U LoJ_i£.j 
. Sjlj_>JI cL>.j^ Cjjljijl LjJ^ (jjjjuj 4jjJ j-Jujj t_ij jj 1 3_£jjj3 4j>-jJ 

JaLx-il (_pLx-ij :4j^J J j»"i 1 . ij 4jLs "Icj.^ t_4j| jjl Ouj-jSLI! Jijj lilj 

^1 jJlj (Jjj t jL$j| '".^'a i~ Ijl 4jl3jj (jSLx-i La ojjI (__ r Lc L*lj_i (__All (jl jJVI 
jjl^^/l Jj_<-u^/l Ojj-^JI Ui^J .(j^!j-J! CjL*<^3 (j-a jjl Ojj-^J' 

Lxj ^LSj j^JI j j_«j>.^/I Gj_m^J! 4_La 3_ljJLa (_y^J O^J-^' «L<t3 t_lj^ ^j'j^ 5 " 
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j A , ^.Vl c^-Jj-jSLILi Jijul CjLal i u a ^1 SliaJLa ^ i J la « 1 1 _)j j i nJlj tfjL^jl 
(jl * j 'J 4_Laj!jj>. jLa I jj i t_gj g-ca (j-i^j Jj 1 ^?" '-. 1 1 Vi i ii 

(j-l-CJ Sj^LI! ( _ ;r 3 4jj->JI (J!^>.VI j-jjLSj (jl_Ju L#jl_Ju LjjJ-S J 1 

. liU j ^1 I j ! U ii j (jl Jjii" i ii U ^yfl tfjjl (j ii uiSu i ii a 

3j^aa-aj L_ilJJ_a a^j] j-aJLl 1 JL>. JjjjSjJl J"^l (jj I )l^i3» 4 i^j aCqj uu^l 

jl 4_lSLcj (JjjjSjJI J-><-II I"!-* (j^-Ij 2S0 C^j^-lSLI! J j i n^jl (^Li (j-a 4 i hj'ij 
^j_a 4-3e-la-m <3_)La_>J w a S[ * La_i l-Liitj (j^-s «U^/ 1 J_j_ia Luaj-C ^JLit_i 
IjLit (jjj-^ lS 1 -^' * '"'^ (_gj"i miU ^j-^- (jr^ ^LflJjSUI 4jqjr i"iU CjLjjj^>JI 

Ojj-jSLI! J j i n^jl (J J(J ?^ "-^ Cr'l *J'J- :>, ^' S ^J- S U a ~ Jr!-^' Cr^J J 1 all 
se ui LI Cjl_ljj-_>J1 <LJ J_jJ_t£.J ij^^a-U^/! < ajl (j_a £^oj ^Jl ' flfiSu ) 
(j_a (JjIs J) o C ijr^ lJtJ-^ ^l_Ltfi3 4_a£L>J1 (j_a (ja£Lu_u «LL*Jj t^ia-< all j-j_ajuj 

, , ,.tl Ci>i 

^ j Lia3 ! JU>- 4-jJI_C (j^Lal ^1 £oj| 3j_uSLII (j-^lj-jjl CjLlljj J-^H 
Lajjj ■ (_gj "i ui Lb Jao^m r I i^aAJ I 3j_iI/Lus Lgjljj i—SjLS (j-a LjjjJs I J* " 

JSLjI/ jl>.G Sj_uSL!! jJ! *LiL>J J^ilsJ,! j ) ■ a 1 1 (j-^lj-JI ^jut 

CjIj jjl 0 J^J JlJ . £aj| jl Jua J-^J-a ( _ ;r 3 (_gj" miU t_<£j£ Jo-poj 4£L*SLJI 

^Lvl Jill jyll ' aLu ji (j;^**( uiXI c_i£^^ 3— ^ ^J^^^- 1 W^Jl)^* ^J^-^ c?^^ 

jl (J_a_H_>JL1 (j_a (J_j .5^ a se LI i ijLtiaJI 4_^aJ (j^, i u U Lx-ijJ LjillLal 

3jLc i~<l A~X*j i " < I a I JOa-i^a I Jjlj p j i ■■" 9jjI jyll (j^s 4jl3Jl11! 4jjU>JI jljJll 

.^jOuiil ( _,rtl->.t l jiLkiJ! (jJoS3 

^_Cj-JLi <G!Ii iSj" '"'^ V^3^ Cr^" J^*^ cjrj-^ ^J^J-^ ' ' * ' a * 

ii>^>- ( _ ;r 3 jlj a" i ii Lj *>f^ CjLijJLl J'n i"m jj-a Ja^>-J (jl (j-a 

J-><-II L?J-d I a j i ii Jl_i_«_lJ! J jii" i ii 1,1 ( _ ;r 3 Jjlj J-iSj JLaiv! jjt 

!j_u^ Uj^>- ^La-i j-iilllj (JjL^J! j<sJL«J! ! JJt jLa Ljjjjj jl oaj| j-a-2J 4jjj_ill 
(j mo i"ill aUaJLl I (_ ;r 3 (j^/ ^9 * fJ^>-J LaLtj cl a-mJI (jj: 

.(_p3j^/l j_a Ljj_a^ (Jj>-ij La (JiLa-4_^aSLI j<u!j J^Laj 
A ,",<" , ,, ^ II (ji^jl jj| SjLiVlj (_gjLajiI Ij JuLaja (_gj"i Mill i_i^a£ J^J ' "J 

.tfjLa^^/ j ui ill 

-rill (j^_) (jjJiajv^aXI jLulJIj jLiJl (j_a ^mq Mill ^UaJjl ' djSo LaJLt^, 
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-I Lta-aJ I (_yJI LvjLi. <_3jl2j (_yJ-JI jI jll <■ <lr I (jlr Mgj" uA,\ c-^j^ J i -»-- 

t_gj " mi U (jl^ jJj L^jI j (j .I n ."ill (jjSill (Ji-ljJ! ^1 i U (i i n"t ^Jj ^jj*_JI fj\j 

(_y-3 3jjj>-j1I SjLtl l." i t'njjul Cjlj_tl '"'lj uiC ^ 

, ,VI 

L^4 jlj-^- w I c (__>-aLj>JI 4 ^j ' a i ^ mi i IJl^Jj 2jjjj 2jj1jj>. Cj^LcLajJ «lL>.l j 

£-4J . (Jjlulji jc->o j-A (j mi 4 Mill l_L4l_laj (_yb ( &\ jSLJl j-j^I (jj * (J " 4 uJI ^J* dJ 

Jjjj 2JaL!o 3^^^ (j aSLj Lxj 2_JLc 4iiJj (_y3 Sjlj^JI c1jL*.jJ jla dllj 

J-4^* VI C^O £.j->J1 (_y^J .jil^ Mill (j_4 c_ t^jSLJI 1 JJt *\ djj i I 0 c Lljj-Sj (j-\JJ-4 

(jl^ jjj . Ls->o t_gj "i m i U j-jjju (jl L a-jT ir^i QjSLj (jl (_yi>- O^^i .( rtjUtl ,j-a 
^LLa_i (jVI j'nt ) LiSLI (_yJj-o *jjJa mJj ^><-> ^1 (Jj- 1 " 0 "-^ t_<£jSL!l lj-& 
, IjjLj (JjIJI Ltjl <i i n (_yj3 (jl <n 4 mi «Ljj3 j J taJ (j^i j 4 uJI ^cpj-4 jl (_yjLtJ 

2 j i ii 4 Mill 2 o kWI V jjlc jjj>.jj i_3oJLa j_ol jjjjcl Lj£ I JJtj 

!j_al Sj_aLlaJI a JJt ( _ ;r 3 (J-J- 1 (jr^ i 'I mi 4-4J (_>"JJJ i2jLAI! J SjJca j-iC 

. l_t_i^s_4j 1^*^ Ja 

j-j^I UajjLua Lij^JiJ 1 J^JI 1 - ) I <ula (jjj cJ^ 1 iSj" t — tJ> ° ^ c 

4j>.j jj Sj j j^ Ja j« L^aJI £ JLA (jjSsjj 4 j i<ijV1 Ljjj^ (jr^- A^^-J^ 3^ 1-4-4 j-jiiSL) 

I « taja Jq 3. ^ ~ j«J 4_uLjj_ji 2JL>. (j-Aj JjLjJ! (^JLnil JLi^JI (_y.it 

(jlajV! (j 1 r jj fljejj («J ciljJ ^j!>UI - U; 2 j i<ijVI cj!j_iljJ,l 
J I i^ijVI (JjLs ^iSLj ^yjjLuJi,! jll^J! (jjSLj q\ J-4V! j^ti i-dLLaj 
^yJ! mJjJj i_aj 1 .1'^ ,_p2jV! (jlr 4jLu^s (j^-4l I ilj 2j^L«JI SjIj_>JI cjL>.jj (_ya 

0^jl4_i jj^I JaJLUill (jjSLj ti^p- Mgj" miU J (jr^J • (cjLu^jSLI'^I __y3 3jjj 
^__y mi M^ i Luj-Sj JL>. V 4_lu3j^M Sj^LJI ^tia 1 (_yl^. m^j-^II ' * t^al I (j-* ^J-* 
(jl (__v£L4J (j^-Jj (j- l ^ J> -^' <-J 1J ^jL5 J 4^W ' ■ ' * * aj a J (J^" 1 '- 3 (* J^ r ' U j*fc-4 mJjj-" 
j j_4 L4 j Ij-C (_yl^. i JLlJir»J!j jj se-L^J 1 (j-4 filial (_gj**( Mil 1 (■ il^ (_yj3 JL>. JJ 

t_t£j£Ll! l J_A J^J_4 (_y_3 ■ LB « 4_4jj_4 (_y3 JjVl (_yjl S« Jji" l^^pSjV! (_y3 

■ (_, Ml 4 Mill I ',«\ t^'l . . .OjC jl .j XVI 

JjLjJI (_yjjutil (_yL>.l jJI < ui2i\ (_y3 4 jj I gSj I Cj I j LuJ I (jjSij (j I (jSL^j 

(j_4 (J^>. J-^l c_ (£jSLII I JL^J (JjL^JI (_yjji_Ja l_Li_U (J^j>JI j J ' a rt (_gj**i mi 4 II 
CjIjjjjjjJIj Cj LujjjSLI V I ^ljj>J I 1 eaj I I j J 1 a 4 J i^ihii i"itl al laJill (_yjj 4c jj 
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^yX-uH Lg-La 3j_u^ JLC I . ui.aU u i ihULulU (JJL>J! L^il.j_<ji£5 L*j_<j/Ll3 

tiJj^ejjj ^LkjI/^! j»lj^>- (j-a ^'j-JJ pj J H}^ 4_JL«J! "LjajJ! CjLljj^J! a» o 
■ La i "j (_^ I j j a CjjLaj cLvjjJ (j-a i-t^j^ (j- 3 *Ji' J-" 1 - 3 

jJjj eH-II 1S1XI oLuj^J! o-o oV^Li >K mi a eJijiSLII ^LuiV! I jl& 

jjJj (jl Liia-ji LgJLSLaj) 3-joj.sIjJ! i^LLaJI (j-a SjoS CjljLajjl LtjjJU 
Cj!jLa_fl_il_i j j Till (j£_a-U (j-aj . (i>Jjl J-* 3 glm (jr**- £ ^^J-^' CjLLsLiiill 
J! j^>.^/Lj J_l-ljJI (j_a J *C ,",\ (_gj"i miU t_<£j£ ( _ ;r 3 0 JUfc "LjajjIjJI 4^aLtaJ! 

(_jic oajl j a-fl]| <— -> I i ii-v J!>Li- (j-a liDij isLlUsjVI Sj^LI! (-;r i^. 4-Jo->«JI 

.tfj! J-a 

^1 _oC I ^yfl lia^L^a mjJJ^IjJI O-J-IJ j J-i^a (_gj"i "ill (jl < rr JL3 (j^J 

jl_i£j_usl (jLiLi jL£ ^jjjtjJt dliill ^L(J (j^IjVl j»LjV| ^ CjI Hma^Jl 
i—lj'C i ill" sliaL-ua-] »l a i nil (jl LaacflJ i<j-(JSLllj^ iJli-i-Li^j ii-l!ja-> JjLij_l 

d jiil-»Jl jl uujj LiL^ . ojs ^J! llL! j I Lml i ii-v ^-y iJj> - ^Jm*** 

l_Lal_La_i (j-c ! 3jsa^>-a-U j 'I ■ ^ 1 1 i4_ljjSLI! <baj.j!jJ! 

V Ij-j l_2_iLu/ j_lC j L_j^^ Ij J ua a Ij^J-J LJaAJj . ^ i u a i"ill 

(j_a j«_&^Mj Sj^*_a ji 4-j_aJjLjj/ 'La.LC £_a jl i_Sjyj<_a ^W><J (_gi J-a ^^aljJJ 
fiL£.j-*_u_)j i3 J_l»_lI! ^^j?e_lI! ^jJI I * ^jj lltlLj liJj "^**' I (jl^j 1 < a 1 1 1 JLA (jl tiJJj 

9 (12) ~ * 

^J-aHjt-a jj ■ ■■ dj ^1 1 JL^_) jqJ LajJt£,J ^^ri-*- 1 p ' l£' ^ * ' " (j-* J-£^-* J~i^^ 

JuusjX\ (j-a La Lajj L>-j^>- Jljj(-J! Q^SLILi sLi^jLiJ! I ^ I ta ta x a ( _ ;r 3 till j JSLI 
!jlj^>-j_a jO-^_a «. (jr jl/ (_gl q\£ La Lj_lI S^>J,! (jmJLl »l a i .ill Ij-laJJ 
(jLcj_<j/J i JJ->J,I (jLd.! (^ ! JL>- p i n-v Ja^-J I Lajjc ^Ltjj iijJLut 

f_y£ LaLa-l Lij^C (J-u-l) {^jjl&jjlW i— a I uij^VI I J-A i(_gj"i uill i_i^4^ 4j| Laj^. La 

t_t£^£LI! I jut n_gj" miILi « I -j_lj».Lj!j-3)) *L2jJ! jJ-ls i^Lu^j I 
LijIjL^V^U^I, 

(j 1 cjj£Ls (JPL) « (j-^J 3^JLH *— °* 8 J"^ 5 *-* J ^ (< J^P* y ^ 3^ " 1 ^J^* A 
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g.L-4-i-u 4u-LLe3uq 4_LliLl _}j^?E_a J^jL-uJI (jL^ L-<1^ Ijut (J3^ (J-J (^jTnTuJL 1 

iL-SjJLJJ ( nni<"linl jl (_-t^J (jjJI jlSUI till!} i jLlVl ^jjlj (JjSLlx* <L&LJ J i J-llJl 

fiQZLoj «Lc j_lLo ^qJ 1 jjlJ ^ * Lea ^j-cu^j-il/ ^ Liaj (j-* J- 1 1 J (^jTnToI, 1 j-jUju j 

a Ij-jvj ^ ui-J-La LuLo (J-^>- J^.jJj . (^jTnTal, 1 ^5 Li£^ 1 j j Li (j-^J-I J Lj 

jt |^ i 3 j ui C ijr _LjLi JaLre-a I JaJ I j-Aj <Lcl3 j^I jJI CjLoL>J1 jj-a 

U mh i"itl ^LLaJjl J-^l (J^j j'-*^' f 5 - 1 *' O^tP 0' J'J-ri 

« I Lj!^3» £ *-^j- a «L2jJ! lW^J • <_>" 3-*^-° 3^- lS 1 -*-" ^^P" i4JS 
3JLla <ilc LuLa^l«_o <jiuL^ 1 980 j»Lc (jjs ^Lii! (jjj-<Iij (jLLu j_«JiJL> 

J *C ,"i j 4_<-3 Jij^>.j_o 4_j| i_Sj_c (_gjJ! JljO-^JI jLiJ! (j^J • lP°J) * * . 1* ' "~'~J 

^ ■». , „A", ,11 Jj^a , II a ij-jj^ t_i . ^ cLoji^l jJI (4CH) (jlijJ,! jj* j<u-uL>- 

i i^i" 5^ (j i n 1 1 ^Jl clijLa cLulj-LiS ^jj tJa£ Cjl i ( '^-1 4-stIa-m d J La * rt tji^JJ 
.,_P2jVl ^ I f SLpJI Jj^s! (jic- Mjk 1 ^" Cr^ 3j*!uil 3jU! liJJj La Oa. ^J] 

f.\ Lca-aJl ijr JI 4_Cj-i_uj » (jl c-^tt- i ^ t_£i_Li>J1 (j^j>.j)j Jl_l^J1 jLc Lot 

a 1 n" ' ajjJI SjjJLJu 4_lLiC J!>L>- dlljj i(jLLuJ 4^jjulo5\ 4_ujL>J! i. . j i m_i 
^jjs-^/I 4j_ojJ! CjLijSLUj (j^r!-'''' J- 0 -^ o' S- 4 ^ cH^'j Blowoff «< LalJI)) 
(_gjj>JI lLj « 1 a U J^VI (jic jl 1 11 a (_g ■ La « i '— (j^H Cr^ (1>^J i'Lila 

^j^oSLo t_dl_LA JL>. Lc-ijJ . Cj J_>»J t_£ijj-t-£ajJ! 3j-ALLa ^jt j JLu ^tjjJJ c_*£^o^ 
LLa^Lrcj (JLlLI Jj j < 11 (_jic CjjjVL^ (jVI ' a uuS! a j ±c 4_iSLI ( _ ;r <j/Lj/l (_g y>. 

CjJL^_i « L_£Ljj-t-£ajJ 1 » i LjJLc fj La 1 --j II ^Hjj^JI 

4HjLj_La ^jj>.t CjljLij j^pa^JLj r* I l^AJI ijr 3 ^j_Uaj (_^-II CjljLiJI ' ^"'^ 11 
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^LlLj-U L^JLq-Lgaj ^jj>.^1 SjLo^aXl jljJJj p-lXl ^>ri^ CjLj_^ -A^J-J ^Tl>iJ 

O' (J-"5-I<-j*_) j^yliJlj (j-oj-SJI I JLA (Ji^ r 1 tiaj * ^^J-C- -^jP^J (j-^- 

ijr JI c-Jj 1 < ^ 1 1 (jj-LII CJ - ^ f / .' ' " m J-^ (j-^J ^— 1 'j->^ 1 

i- i j i n i ^JajjJI SjIjjs* £ l^>-j-i -iLj-ijl (jr^l •^ll^-uiJXI o'^'; lilliA O-il^J .(jiLaj 

• "i 1 i"itl aI lalll ( _ ;r 3 I JLjj^j lj_L«ILa L£Lj/ (jr^J d "*• *a ' " (jr^ ^Jjj^aaJI 

cAt ty, , , -i I",, "JJ~^ L'^J a " '"'^ .'^J " U ''j'**^ ' I '"At ^jjl" j 

. jjlSLU Ij^J LcIsjjla ( _ ;r a Sjjj vijjijo (_£jj>.^M <Lul < ViAtt 
juljj ^J^-j 2 j * ^jt .( ^£LJ1 c_o*LiiJ! j a - L^j^J ^ ill" r i 

^I^, 4_3j-»3 t^'J-Il r* J L^aJl jj-* S^jfl 4^4_i I fljLJa I ^Jt tjLlLu ^_^JLc jug 

(j_a J^l o' S^?-^ ^ 1<itl I j-A f_yl£. Sjlj^sJI CjLj-jJj i,_p3jVI 

i.". j j II Sj_*LIaJ j_uSLII jjjLI!! ijLlcVLi ji-Vl jjs ^yia. i^UI Jla^J 

3l_j_>J1 -i^>-j jl ♦ i"i i u\ 3jl_>J1 cLuI^j-aJI t^j u o Mill ^^xisj 

i2jJl».j jjl aLpJI jjLa Ijl^. 3_oJli>J.I 41^1 ojut ^' 3 ' ) j -i all IjLA 

4jjLlL>. jL^jij 4jJl;lL>. j]-' ^'j^ Ct^* j » 1 r-i L^jV Ij-JJ^ L^j-o ^tO-^- 1 
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cjL^1_>J1 ( j_uSL»_lL! fj n <i ni\\ p^LcaJ 4_Lfl_ilaJ1 ( __^ 1^_>J ! (jV tjjjiil jl_lL>J! 

(j^a < «j **' a » (jy^J *^d>^-^ t ' CjL_oLlSJ1 JuiseU sLjjLilaJ! (_^1^>JI (JjLa-> 

i_dj^tHj l_u£,j-i_u ^ w la ' 1 tjl 1 nlf c-^t-i 4_ul_Ua£ 4_t£j»a clLsL_u^j JjjljSjJ! 

(jl V-^?-^ L5' S-cLiJI Jj-a < csJ T 45 <Lc.j_tuj (J^-j J_y>- ^j'jj- 5 Cr^ U-*- 0 

(jl LU SL qj JaAfl JjJ_t£. .CjLljj^>J! «Lcj-*_u jj-oAjj (J^>-j (J^>* J^^-* ijr^ 

(^LlILi jljjjj) 4_Lo L^jIjj^I j! jlLaj t_<£jSLI! J^>- 3 jiil-»JI (JjLSjJI <tcj_<_u 
,_5jLSjJI ^ajJjj (jJL£LI tiJliJI (jjjLil! <. nn^ i_^j£LI! J^s- « I j taj Lm» 4cj_<j/ 

Lajl.} tflj-i 1 o 1 1 « jja-uJl j-a_a» Jl>.^oj) 4_o*jL>J! JjjljSjJI d j la sej rt 4_jJl>.1 jjl 
fiLcj-i_uj «Gl j c_^a£L!1 <J^>* 1 J ^Jj la J) uiJ L$i^ «Lc^_a->JJ (jl £-aj • (jL-ujJ! ^jJI 
(j-UjjLtla Cf'^S^J ^ ■!.' 1 " " 5^.j-<-aJ! (jLa Luj_2j 4-uL\JI ( _ ;r 3 IjHaalj^ 20 
4^j_>J| ajjt (_ 1 1 1 imj . II Cilj" n"ii i ii ^ « i eaj (ji^. JJ>j ^^aj 

(jl I 1 a . 5J.il uX\ L^j-ujL>- (Jj'-ij Lta j i alilj (jl (jpLajJU (jSLxj V ^ ju i u ill 
L^jLcj_»j/ Laj_«_Lj (_yi>- n_jj^>-VLi LtljL>.l j i aj b (jl ,_jjLSjJI tfjut (JjL>«j 
(j_a j j j< II t-jj_2JI I juk (_Jx. oLiL>JI (jS^J jJj . ^Ljla SjJljJ.I SjjI jJJ 

,_jjLSjJI <*■'* I laj ■ ■■! Uj Sjill ,j^ SjvjjJI ajjt lJ \c j-uQjl Ijuk (jl£ U ^(Ja-j 

^ i < a H I ■ aLla-ll 4_)L^_i (^j_a ^aLujj ^? j * * ^ ^ j ^ t — tl)' 

(Ja-j '"'I al> ^J^*- •J-*' o' i njl LxJJ- 3 I JiSLtj . Ijl LaS] (_gl jjl jj 

(jLLjJj (jj-II Cj I jJLo^LjSLl I CjLLo (j-o ^j?e_>JI ' alliej jLi^l 4_a^Ia_La 

L^jjj . Lijj_2j ^tjjJ»l C^?^ £ l-*^>- lSJ^-"^ lS 1 -*-" 3^-*-*^' J -1 all 43l j 

I 1 j * a (J^ (_,-a w , ,. j Ul ; jj 1 1 JJL>J| jjLa n_gj" miUj (J^j-I 4 j 1 11 itLi Lai 

j j S3 Lajlcj . ' " JJ *l J 1 11 n i"itl JJ>I' (.^-3 4jq^- uiX) CjI nj 1 n->JI J-"il-J 

(jl ' 1 x * j^>.V1 (^Jl w molaLcJtXI (Ji>J1 ^j-tla^ JL>.| (j^i 4j^r "id cLa_u^>. 
i^jjj-laJI IjLA (^ 4_l2JL>. <Lajj3j CjJl>.j Ijlj .(Ja-jJ (^Ijjjj/VI J j 1 all 

j * 1 a 1 1 4 j -r I" 1 1 3j£LII iJJt 4JoLu/^j (j^axaJ (jjj^SLJVI jl (jjjjjjJI (jLa 
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4_aj^>.| CjI_2J_>JI ijL-3 1 1 i g-tK ,j-u£jSL!L] J) ' *"j I IJ^J liiljJ 4j*_ujj 

j -1 S II (jLa liilj^j i La fliaJI (jjjLsj I gla-l ' ^1 < ifeVI 

(^-Sj . ^1 » i'iVI ^lj^>- Cil a j i n (O-^jIj <_Sojji (J^-j jl t_gj" kiU (j-o t-uj-il! 
. 3_2jjiaJI ■ a uu£l JL3 ^L^ iJ^-j-J SjbJijJI jLaJaVl ,jj3 ljo.lj (jLa jJal _aJI 

. La_)Lt_u J^jse-a cLLaLi_uaj 3jaja- kiU CjLa_u_uJ>JI ^1 i n**^! 

4al i, i a (^Jl (^jj-jLiJ! ^ ma uJI altalll ^1 3 Juki uJI £j>JI J 1 1 n"~ 
(_£jl JLaj jjjjjjIjJ I <_i^a£ ^1 « Ij_jj>-LjI _o^» J Laj La J_t£,j . (Ji-j jl JLa (j-a j_uSLl 

4SLla-a 3 :=e - 1 ^J^*^" cr'l 'tl Q " 1 3^ (jr^Wj ij<sJI^J(JI (j-u d j i n a i"itl 

j,m T1 jUlj L_sl_*_Uat 3j^Lj jt ^yAj-Lla ^jLt_uj 4^L_u-a ^JLcj .^oj?c_lJ1 
( j_a j-j^I ^^?e_lII ^j-A—j 3_i^>^aJll CjLijijIISLI'^Ij CjLiojjj»jJI Ja * < <a ^-u^aj i ^JoJj 
_j jjLSHI dJJ j i_3jjljj 3 j in a Kitl £J>!I ^ ^>.I_lII I JLj*. j-iJLiaJI JaJLUaJI 
4_j^>.jL>J1 Ji^g^V sc 1 1 CjLAjj-jLLII JljvI ^-Aj n a Kill j-jjLj i_£l3oj d a La * rt » 
3j9jHjt_a I J ^jj La £-jLu (_3ou-u «j-o*1_]1^3» fiLi^j-a « ( j-u-a_*IlJ1 3_jj^ola lj-j-a V 

t j-jj uuJIj k£.sL>JI (jjJill t—flj-aUla ijr 3 La Cl^J ijr 5 jmi Kill j-jjLj t_£i£aj 4_oLa_La 
J-j j-i-T 1 n ii n i*i LaLLaj I JjI (Ji.jG (jJj , ^ I . ^— A 1 1 , U j -» ^ 4jL3J_La 
<)lA\ L*aAJI I j"^J i^^J el J' 1 "*"'^j3T*^>J'' I JUju 4j JaVI Jl^tliil SJlila 
(2yU-uJI (j-o^-* CjLxa ea * jutj SuLJUl Sj^J. l^JI j£ jJLl ^1 i(jr l jVI 
.3_utaJII Lu^Lvj LiIjli (jjSLj IjiSL&j .^^1 <j-° 
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i 1 JL>» (jl JLjJLJ jri^ uJlJ ^) 0 all (J I ' U3^?*^^ 

ijJLSJo* VI jj-* J J Lta£ J-^- J-f^ ^j-fi diSfcTtJ JL3 

jjlc (j-SLIj -fuJ^! (_,-3Lj^5 JjJ ^ 3jj^J,I (^y>JLi 

^Jal ^uu ijr 5 ^J_ajJ1 CjLo* J^jj-* J-^' J-^ A^seJdJ 
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j_j_a^>o i£j-<-u Q i ii j I ^a^e-J! 4_i£a£ ^jLa CjIjI n i nit JJ-»-a fu-uj "lajLjJI 
L$jV 4-«_oV LJ jJljjj LjliLiSa. 4iaL>. ^^><-i <j-a i— ilj-a (^yJaLlc! 
o ^ , La JU>. (_3-JJ I JUlj j-Il^Ij I glui-i£3> LLtX juii c ^i>^ 
jO-jo 3^LjJl! lJl ^*-} Lr^l O^J^' Lr^ o^' -0 ^' 

V <L-L<j_a 3_i£a£ ^ 2 lj< mi" Jjljcj ^jJ! l-u-uJI jjfc Ijufcj ..U.nll 

^ jr l\ 4—i U - U ^ j i nt I w La i uaJl 1 j i nt jj-a <JL-U ^Jj 1 1 n (jfl^. 4i-ilj^tlu LaJ_t£. j-jjLu 

I o it 3jLai^J.I cjLVjJIj Cr Z-u^j i ntl _>L>uV! (jLa Sj'vliitl 4-o.LJ! (j-aj 
(jSUj V Lul (^Jl I 

j_Ljj (^jJ! (jJjijJUlija Lbo La _}Ljlj^M 4_u^Lj (JK miI£^ L^_*J| ,jl 

Ljj^j LafT 

iJ3 _lJ! tiLL jj-a J-^' CiLal i ii a £_LaJLi ^jt c_t^t_i ^oj?e_lJI CjL^o^ <Jl£Llut j-iilu 

cjIj i i .I ILi (jjiL2j oLal i u a . n i jjl .^^ja_Ll! J < -« 

4_l£^o^ ^j_a L^jL^ ^aJ*_(J1 ^j^ju jJLu i_isaj-u JLjJLt^, ,4_uo_iiaJ1 

j-jJLIj i_aj_<j/ I ^ K i"i (jLa ^LULj iLjjJI (_£_>i-l (»>-? , < J (J^^ 1 1 « ^j^c-i-J! 
cj^>L>.j ( _ ;r a j^Lvoj Lti«j>. LaLxj 3jj>-Lc (jV! (_^>- J'jj ^ 1_!ILjj>. ^_tS^S 

jj^u^jSJ! 3j^>.| (jSLIj . jj k i 1 1 Jjii" i ii U f_y£ J^^l (jr^- ^ _5^s=_Ll 1 (j-U 3j_u^ 
LuSLx-iJ i IflK 4jj^2JI j^ya-jll jIjljVI SjjMil! ^LxisjVI J-aj-JJ o' o^- 4 - 1 
<Lcj_a^*_a (Jj^s- 5Jj^>- jl Sj j i i 4_L>.j LjjL>.| LjjJI L-AtaJ ^jl jjJLt^. 

3 j^lj-a-i JLlil Jjj t ii aj^l] ij-j^^I t_)jJI J*C mm ^pJI Sjla^UI ^jjaiJI 

j-jju La JU£,j . . a i nil ^JL! JaLolJI J-t-^J ^^j-^ jLjjlXI ^_*_ojJ1 ^Jjj-Ls 
(jLSLu/ tjLs I jlSL&j . jLs. J*C i"i_i ajj i""n sLaj^s! ^J! L^JLCjI/I ^jl iJj-j I 'j j la * a 

LaLaj 4-dXts&jq ^s^jJLJ CjIjI a t n ijr 5 CjLi^o^ ^jJJLALiuJ 3j_L»_J1 ^^e_J1 t i^l ^ 

A j t^aie-uJI JUJL^tjJ «^Lijj)j)) CjIjI i**i^.l ijr 5 CjJL^j La^ (j^-i j>J_aLcuj I o c 
(j^_)_2J! ( _ T i La O-Sj iiji^ej Lajjj . J-^J (Jl^ i"il j J i nii" (jjjJa (j^. 

CjLal i u-ll i>J-A (j^s sLuLia£ 4j^j_a j^Lvuj (jl 4x^Lo!l 4-LlaJI 
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tjjJ-^ \) Jt . ' " ^j-^ 5 *-^ tj* 4^ ^ ' ° ^-^.ji Cj^*^ l£>^' oW^' 

(j-a JjlLaJ-U J^?E_>JL£^ <Lo_ll_<_aJ1 4jj1 Jtil <CL*_<_u JL>-LlJ g.1 Le3LdJ| ^Jl JJ>.VI ^J?E_tJI 

^LjaJsS I ij Iaj 1 1 La I . Cj a_a-j 
.j-iijjj «Ja-u t_jjjG »l n i nil ( _ ;r 3 (JK ~n^\ jLa ! JlSLitj i w tu 3eJ 4-a-iJija Lojjoj 
4_«JLjJ!j (_psj^/l (-;r i^. (_gj ulJI (jjil>JI I J uil C (jr^' SjHi!l (J^L>- ( _ ;r lo-J 

j 1 ^1 lLL SjLjLc (j-aj-I! Ld3jjs.| I jLfl IjSLtJ . J-aj-U Luj-Sj ^iiLx-a 

I j-gj 4-j-LajJI S^HaJI JJLao (jl Loji-us ^jU", , „" tiJLjLa JljjlxI! ^ i^iLXI La 

^_aj-J1 (J *S i"i I J-J^^/! * )jJ1 jLlC ^^J?e_lJ1 ^J'v mi cLLsL-o^J (^>.L_aJ! J LajtJI 

Middle) , U ,„jSH ^ ; j , „j~ , „ j 1 j j| j ,^ .tl ^ (jjjj-ll Ijut o' V^J^ 
CjLcj_aj=_a J *C t~« I (jl (Jl 1 n't (jl I Leajj LuSLx-i (Pleistocene 

La jl Jljj/^/I JLU.! J j j 1 .1 (_,lr JL>.I_lL3 J 1 aXI ^a-Ll! 

(_gj ! 1 nil j-«-U »l n 1 ntl 4-JaJLa JJLlJ ^-^J^ ' 2 ^jjjJIj Juj/^/I ^j-JJ i— Sjjlj 
. ( Zodiac ^j_j_jJ! 3 a K j JL>. jlj .oljl a i nil jn< uAl j &l IaJI 

(JiLa J-J-Jt-i JL>. (Jj-J ^J_)-jJ! d)l j^J-l? j2 iCjLjIj-j_>JI (_gl (Zoo) 
jU_o^/L) Lj J (J^i JU_o^/l ^J-J jj'sj i u jVI j_a c|_u_o ja_jJLa , Cj Ll l^_j_>J 1 
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~; "~ ■ lJ^oj-u 4j!Ii * 1^ i nhll IjLA ^jt jj-^' £_o ^^j^ljjl 

.(jVI ^jjoJI ^ jlr jj* La jlj-c. ^Ir 

J*C i^i jli-Lj w j'a i(4-ul -sLli^JI jl tljjjjl Lai 
^ I j-^>« (J-ii-4-l ^ jj-* (— 5j-j^_La ■ £_a ^J*C uJ 1 1 JJt ^Ja l_£U_]J ^ J->*J 
<_ 1 1 iia. (Jila-ij i^lj_>JLi 4_SLlc JJ-JJ Sf-LUsVI 4 Ijlq j»J-><-i 4j^>Lj tiJLcjij . sLllis.1I 
L-illloJI ( _ ;r 3 w ta i "j II pje-Ltlj . iL-uaJI I i ■■ |_g LilSIllI ^0*tl ■ 1—1 2 i uVI jLlo.1 
(*lj^_>Jl) reuJuuU L_fSjju 3j-u^ jLc c la_lC <Jj 4jLuL>J1 4jr 5 La_r»o 

<Lcj-luj jj 1— jjj i4_Ll£j 5jL>. c.lj^j>JI ^ jjo J-tLlCII cl)! * J^ - ^' ' >3~ a ^ 
p I— c VI j » *i i n U pJc-LtLl I JL>- 3j_u£ c ^- 1 5^ *— ■ ''j^-^W ^^tP* ^ J<3 ' a 

(^_i^l_a ' 1 1 lj ulC ^ 1 i J 4_j_Laj CjIj-H_3 iJJ _5 Cj^a_iJ JlI^j (jj-^J • (^3-* 

rt lO * ' tg l3j"T*^ J ' ' " rt ^ '^J * ^ ^ LLaJLa-" i nl ^aJj . ^ i i nil 

^1— *"j ( __)Ja_a^3 (1)-* Jrh 1 ^ -i^-*^ Sjj'Iffl CjLJSjj CjI_}Vj 4 Li£,j-a 

.J^lUI ^ 3 ni^iU <_o.LoJI cUl j ila. Jlo 
» I Lta-flJ I f^^-S (j n n i"i II i-jjJsVI 4_o~LUaJI J? ^nn i"ill jl^j>JI p 1 *—_' 

jJa! _oJI ^j-Aj (Alpha-Centauri) ^gjj" i . .1 LilLi <-Sjjlj tLajJaJLa 1- ij a! 

p^>»JJ j-j>.VI (J^>« 1 q j * rt Jj^- 1 tjl-*!- 5 ^ 1 ^ * rt t < " 1 1 " j 1- " " Cj^Lj jj-* c LiJj_a 
^j^SLjj . cbiJ^Lo 4^Lt_u_o ^_^JLc (^UjVI (J^>« Jj^ 1 t^j^**i i t n I <i j 1 <6^J-i ^-A (JlJlj 
LlA (j-aj I ' ' " <i ^\ La ' "j'-*- 0 0^*1 Lr^ ^^^^ \jJt 

f^yJt, »l n 1 nil ( _ ;r 3 ^^5c_JI p 1— » ^ j .(^jj^VI (jr lxjtj ProximaLa_uji£j|j_l 4-a-ml *L>. 
3jL_j^>.^aJI 1 i i n 0 mi J!L4-iJ .^^?e_tJI S^JuLLa «L>.j_}j^s I q j 1— * rt ijr 5 r* I ' I 

i^l jLuijijjijl Liu ^3 Ijijjijijjjl Sj^j^^ LiL«I ji^Vl (jjLill p^E-iJI La! 

^j^l p se Ml lj_A cU t^^-JI r J ' . fiLu^_Us «Lu_o ♦ w 1 nm'v Jjljjj 

aj 'rill (J_t-£3 LoJ I f\ LgaAJI d 0 Ha j-a^. «Uj^IaJI «QL>.j ijr 3 cLu_u 75 w < ga rt t 

«(J CjjL>. L«J t— Sj-H-l (jlS 4j>.jLJI JLJtAjl Jl^ pJC-JI \jJt> ^Jj (_p3J^/l ^1 

^\-LSe-u-u LcaJI fiLcj^_u_l 2j S ^jy^-II ^>tJ-^^ Cj La^ W U j>J_A «Lu_o 75 Jjlj VI 

«u L-blj i^jJI r-j II j .^jjslIII 3JjL^JI ciilisl 1 11 U jLil>.V 75 
ui!s\ ^!>il! i— iLill (j^ LaJ-tc jlU'.l jl3 (jL£ 1980 ^Lc ^ p^n-iJI I j-4> 
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4_t-al_>J1 «CjjJaj 1 ^3 J-J-^* 0*^3 i ^J- UJJ ^ ' " ' (jr^ (J-s-*-i 
.(jlsj^/l Li-A £tjjLi!l Jj^. (j-o ^J^>- J-lia-o Cjj j~f I (_^<JI <Lu i ii ill 

tSj—j-L^ 4xj_luj i_LIj-j?c_ILj -j L^aJ \j . \ IAIj* (jLojJI iJJ JI Ct-dljj (jl (jj-S LLaLol 

Sjj-u 75 SJlJLjJI cjLal mUj • 1^ Sj^Lia ^^tillj £jLa (jLSLtl tjSLIj 

. liilill ( _ ;r 3 ^jjs.^/1 CjLal i ii ILi Oujjjs La I jl i 1 JL>. 3j_l«j^5 ( _ ;r A Jjal jl 4_jjojIs 
.4jjoj^3 4_uj/ 30 (jr-A 5_jLAII SjJco j^j-oj (jug i"ill (j-tj 4j&\ i ulli) 

( _ ;r 3 I i aj| Sjaj>-jJ,l «3 I -^» (j^J 4_uj(jJL>. 3j^*-o i-jjJslj Lujjca (j-u 4al i uXlj 
(_£J-Jt r*J L^aJl J^Ha )l LaJ_t£,j 4_u^_ua 4_u_u Li^_lLo ijr A 1ji_uajjjij1 ^3->*-> 4_»£^^ 
jja sL_JI_r»JI mi j 1 1 CjLuISLII (j^J (<sJ (_p=jVI ijLsoLj «3 (j^o (jV! tflj-i 
. ^L^JI I iK i"i ^1 4^.j_<jij UJJJ * a -^} ' _J-il^ Lj Jl>- I (jl £-a Lu£j£ ( _ ;r 3 Cj JL>.j 
(j j'a SjjjjJI Quasars oljljljiL)! i. . Ir ! (jJI (_p=jVl c-<^5^ 6-° ' "XI Lai 
J-j-S OtjL£ f^J-i-^ LaI^J O x - i 3 . 4_ojjIs 4_uj/ CjIjLlLo *j uiC jl <LuUj 

■ 4jl ijltl Si^jtil Luj^ca J'C i""t (_)_La (_^i>-j i^^^Usj^/l I_Lj£j^ J*C i"m 

j la *" Oui dtj^ l-^lj ^ o j rt 3^J_>JLI g-^a-LgaJl «Lcj-*_u j < aaj tit-tje-i JL»_lII jj-* 
43jJlII jjs-VI ' «jUlt jLla! Sj^Ij 4-3 1 i ii a ^Ir Sjia^jll i i b 3j Lea ^1 
jj-a ^J^>* ^j^ji-a <1a *j^>« ^-^ij *(J^^ Ly-^ ^^^H * t^jLS 

^ jl ,2Lul!i 8 IO=(2Lul5 / 8 I0) /l=(4^Li /,» 8 I0X3) 3) ^liUI 
w I c <Lal i nil aj ■ u-SIb ■ La l_L«t3 <— -i 1 i n-»JI Ij-A (jy^J -£ ^^ Jj^X' <j-° 

.jj-aj-II J ' *^ ^'J- 1 - 41 ^ 

^j^-LLa «lxa jj-* fp. i ^1"^ i, > < ^j^l i ^1**'^ *, > ■ ^ Jjj"^ L>^J 

cLaji^JI (jjSj ^Lujjla d_uj/ CjljLiLa cLuLjj J-kjj (_g jJI jljljSLII ^1 j la I i 
w I c ) . IJlj>. d -1 J a isLuj/ CjIjLlLo 4_uL«j (_Ll3 (jl^ flj-i Lul ( _ ;r 3 4XL4IXI 
^J-all^t-l *j se dj rt CjljL>.t ijr A Cjljljl^oSLlI ^jt jj-^ 1 - 5 (J-° ^Luk ijlilll ^Jj 1 < n 

.CjIj_>J,I ^jjLj 4jlj-J (j-S VI CjJLso (jl 
jJl^l (j-oj I j"'_'3j I LlLsj ' ■■! Sj^>J,l CjJLuILlI I qK'^ JL>JI aJJt 

V jljlj^L^ L#J LujJij (JL«lo.l jl jjj ^LjJLij i LliejjLj ^ jJiJI ( _ ;r a LiLt^l 
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vZjLsL^o ^1 jJa-tj LaJ-t£: J>l J>Jj vZj I j 1 j I jSLII _} J.C ^jLj3 * ^J— 

(fiLujjJa d_u_u CjIjLlLi fiL_u_<jj>. j^t-i (jy-^ -^3"^ 

SjjlJLa ^ Jjs! LyjJ .jdAJ (jJJ !^ i^ax! 3_uj L-iJi 40 j^JJ (jLj-Loo 

cjIjJLs 'l$JJ "' ' 1 " I " j ' "^Jj-> 3^3 4j-l^\^\ oLal i nU ^JaSj (_psjVI 

(Jlj^r 1 "II fr^ uJI La J ^« j-'^tl «Lcj-*_u (j_a * jIjUbVI Lu SL q-j (J-Aj iS«Laj^La 4_j_Laj 

j-j^I cLcj-i_uJ j-u_uj (j! La ^oj ijr 5 Lu SL cs (jL&J 5frj-L*aJl «Lcj-<_u 4_i j-uilu J-11 

. S £ j''-'! 1 cLCj-*_u (j_a 
(j_a C)l m* i n**(T1 ^1 ^£.1 4_lojjJI (jLCj_u^a3 ^ 2 la * rt i — L)- 1 -" C^j£ ^oJ 
«Lt_uj J_a ^a jjjjjJL) j * i"it1 ^JjaJa 1 iLluj dJJ JL) CuiuJ I La_)jJLa i^-uaLtl (jjJLJI 

(jj 4jJ <U ! jJLa jl9 LuLU ^ <G jGL-ui (jK i LaLi ^1 jj^JaJ! 5jj <Ljajlii 

(j-^aj ' a-LaJI (_j-a , Ul , , a iVI »^ i n3 4jJj < ul (jlj iljul * ( _ 3 -<Iu 1 aj 

J^o-aJ £><ij }L*a <Lj/jJLtl i-LIjj JLia I ji£_fl>j . <Ljij jJJ <-4j3j (jl <il J ita^VI 
SJljjlj (JjI i ■■ CJ j*^ aj ^1 g-jla3 ■ '^rP" Lj-IL^j I (J I n i"i ( _ ;r 3 4jj_>JLi LLLa-La 

.^oJLkJ! tfjlSLal CjjulC JL9j (jjl" i^i tl Cjj^II 4 n i ul . JLjJLiiJ! JaLi-Lta IVI 

j^JjVI dCux-O-La • a-^aj i La i " ^ n lr i_)Lj£ (^3^*^' (j^ 

^ i ■■ a ' J^Lj/J . - I LtaAJ I « j.'^ltj ijJ^ijj/^/! ( _ ;r 3 * Lij^SLU 4 ui it J-ll 4^.j_<jJ! 
i ii ) (jl pj i a 1 1 ^!j_al w I c j_sLjlj (jl I otlaj i Ijl joJLkJI j J jj i » <_ kj^ 

fiL>.^o_a (^^ji^. C^t^ lLLiI (J^illl LlljSLcJ (j-^J • (j ii 1 '"ill f-J ' a ' 4^jJ3j-Laj 4 Mi'^a 

Lj-iic ^ Sjj i— 3j i n'q =l>. jJLl 4 _ jr JLc I I jj ^Jj . L^-«-a cjjjaLj/ « j-l^JI (j^s 

<Lcj-*_u Jl)J_>o 4_uj^, »l j Mil «L>.^_a i _ ;r L^. J)^>.^-a dJuLi (j-tjl i (J^ I a ^"j 

I J05 . «U Labial ji£ I ciTyrii 5Jl^Vl ,> jl^j ji£ I (jjLlAjl jiLa I nKj s,j-JaJI 

jLSLal j-LtaJI <Lcj-u±j jAxmI] dJLcSLal (jlSLa (J^ (^ j j Laj '"«! Ltafll uJI (jl 
(j-jl **( ui ^j-Lsj ,(_alji (^_i£J) j-jSLflj (jjJ) cL^t_iJt_t-£5 Cj^ Ttr I JL9 t^lul^ «Lt_L»_a 
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(jlojJI 9 £|I3joJI jniiill 



( _ ;r J_«j I jLa : ^LiLa I J * " (jjO-2 3 J^C (_L±2 J LjjjJ (jl (jSLfl-l (jL^ ^ Laj i aJ A Vt i ul 
.SjjLLaljlLa I Qjj'tl jl Jl>.Ij (j| IjJls. (j-GjLS. (jl Jj-2-l LaJ-t£. 

-a ) La ' a I jL^i ^laLSj qj» t—ijU^I 'vlj . <l aI .1 . d Ij \ i ^ .Cji w ' jj ' 

.(jjiAjJ! t_tJL>>j| jl£LILij ( _ ;r JSLIj i i a> Ltj^aj Ajjju-^ j^-y I j£La> jl 

LutLlK (jl^j^elu *L>-!j jdlj 4jjj(J! (jl jj . ajj l£ ^^ *J-° 'Nj^tl (jr^ cj^' 
(JjjJaJI jljiHa! Lojalj O-il Oiii? IjLa ~j L^aJI 4lCj-i-u (jjs 'Lyj^ ^ c 'J- tu ^ 

(^Ijj lLLLs idJjJaj ■ Laa. «LajLa 4-jjlj-i j j i uj SjjjlIIj L^-ilc dJj_>«j| (_ylll 
i al i eaj (jJl (JL>JI aJ-it •'^-^1 (_>"^« HI (j " i uJI sjj^s clLsLx^jj 

V (j-aj-J 4_ij-*JI 3j^_t-a (J^a (^yJj^-t-a 1 i U ' tilt_pe_] ^ j >>»tl «Lcj-*_u (^jJI 

(jjs (j-oxl (jSLIj (_gjJaj *L#>.j (j^s Lla (j I ( _ ;r 3 jJa L2jJ I (jjs i_jjjjL> q } 4jjjlLIj ^ 
(^Ijj La_Lu SjjjlILj Kj i"ij I a I jJa-La I (^Lcl (jl ( _ ;r uSLaj (_L*J SiiJjJaj 'L^a.j 
(jl i ii i j 3 3jJ_i _a^c-i £J-^> c^i^ 3 Jr 1 ^' * (Ji^J^- ^J^*- 1 ' ^*iJ 

(_j_3 (.iii ii ijJLutj .4^jJlxII ^Jlxjj Sj^Laj 4_Jjjii3 L#l£ d 1*1 1 i.^fl oJLfli 

jJLlI «LjJjVI 4jJLuVI oJUt (_p_a (j-aj Sjj-OLJojl (_Ll3 L$-i3 JL>.| j ^ flj ^ JLC 
. ^Ljj-jjUI Sj^oj CjJL>. Ij i^JLuJLi 4_u_oL^/l j jS flj S^Lcl (j^l**i mi i il 
O I < ea 3 1 * **' 11 i>JLA (JlLa (j^tj c-iIrfc T uj 4 La j j a « ^JLjlJI ^e-i^aj (jl (J^>. I (j^i 
ja£L>>j (_ J ^<-II (j-LjIjJLJ! a « J ill I * J a iSj_uli CjLcj_<jij j a 1 uJI ^jJ 4 J S La * 1 1 

kJI 

(lj-tI/Li_a ji Li-uSLt-La (jl^l 1 L« ^■t-a.'v jj-* t^dt-ull 9 jJ-iaJLb fiLual_>Jl 4-U-uu] 1 
ij-a «L_i_Jj_S fiLCj-_i_u_) j d ' uJ 1 jj-* i^J-«-L4_J ^.^.lI/ Ljj-LfU 1 JL>. J_) . (( L^-Lo 

jjjs 3_1LLj 99 ,9 3JLJLJ1 Slcj uJI ^JU>i j'^-^W rj' u *\ *jlj-uj 

♦^jU." , jj-^ dJjL>. Lq ^ (1>^J * L-^L-^- 1 ^L^jj^Lo «Ulj_<_u ij^SJu-u g j ' £3 1 1 fiLcj-i_u 
i>;r ^ cLj^/ i cG_C j_t_u jj-a clLa jj-* Uj^>> «L»JLlJ1 3j-jj>.^1 4-i-uuil OJJt ^2^J (jl 
Loj . 4_u ^SLl 1 <Lc j-coil JL>. Jl>. j_i j t c_t^e_L3 LtiLa-Lo LqJe-uiJLa j«J LjlI 1 j ^SLi 
2Lal_LbLi L^JUjJ 2Lcj_i-u J >^>" j? ^j^" , ,." t#IiLb tiUj^ >«Vl jjSLj 
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. 4£j^eILo ^ Lea * a ijr ll CjLc^_*_u 
_Sj_3*2_j j^jJL^JI (jjJLll £_LLa_o j , t Sj * * Lo^_cX. O^-J^J^^ 

(J-jLsa-Si Ij-iL^ ^^^LLajj-jJI i^^_u_u_ij-ill j\ ^jLi^La i3j-uCU1 cLiajxjJLI 

3jl3J_lU ^jj*_L!Lj * t>;r LL1 t w 5^l_u_oJ1 4jr 5 Jjt3 Lo jlj^- ^Ir ' r U^iAJl 

((^j^SL-uJI (jl^-o ul!1_La (2>^- 1 * cjLaL>oV1 ^_j_<jj>. i _ ;r 5 t-dLlAj LLa 

La j ^**' q^SLjj 4(j^£LJ1 ^jJI cU^L>. qjz j la * i jjl (2>^-4-j jLLI edLLA (j_u_jJj 

1jlj>. 4-La-j-cu-J 3j-SLiJ1 (j| .«4jji.irtl)> d oK 4j_ULj Lo j_A , jl>J jLUI (^t 

jj ^LifcJLo 1j-oI t— 3 j ' »j 4 LsE-LS&^ta 1 JLA tl)L£^ liilj • i^jJI Q Ulil 

^u-Lua-iS t(j^xJI ^^j-^ f*^-^ ^-uC Lul£Lo (jLtTuJ j-loILo jt (j-oL>. Lo p^_tfo J^v^ 

.(Jjl_C_4 I UUjO JL£.jJI 

Jj^?e_o (j-a_jJ ^^-3 . j LtaJ 1 jj>» L>J 1 Lo La-i L_iiJlbt_o j^^j j LcaJ 1 jj>» L>J 1 J 

(J_i . 1 g 1 3>i ^"j LeaJ 1 3^5-^ ^j|^_LiaJ| U." , ,.1 ^jJ| lilti^ 4_u_oJlJlA 4-lSLtTu.a 

4_jj jJI CjLcI ulJIj 4_jjij_(J1 Cj Li jj-titl 1 ^JiLo-^jj Ltll i jj-* I f^'-i (J^-* 

-4_u^>L>Jl 4-U-uill 1 ^_o 4j3J_i LxxS Jj 
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r J i a II (j^LIj '«I>^-II CjLljj^>J! 3£j^>- ' - LSj J i a p K"j Lajii^. i f U i aj 

4^j^>J! (j-a «!^J! cjLljjja. (jSLx-i 4 j^j^ ^&±& liJLukj . udj^tlj 

^ jJI ^-jLill ^1 ' a all n o I *^ ' | -J ' a 1 1 J . ^_^JLc i La *" V 

4_«_3^3 1 1, i jj) Liijj I ; ~. , ^ ; ~ jl£ 1 1 j ^ LLiSL»j V . L^Lc 1 1 1 ■ ajj 

jjjlcl JL3j . 5 j r .i «a uJI Cj!jL*-ajV! (j-a I U ; 1 1 JlCjJ! jl 3 j i ii o uA\ 
^ssLi. i La i uj ^LjlS j r 1 £ j ' a H ^ji d j 1 < n rtl 4jjJaj jj ^ c ~ ^3 

^Jj-j-a ' "^J d ^-0-?° L)^J " w 'j cajl j-u^M » _) (—Sjjuj »i ■ a all ^L<u 

Lal_4-i 4_d_iit_i_u Sj^Ls aJJt . <(j£LiI1 «Lcj-<_u» _i La ijr II Ljl_o*t ajLLgaJl 1 JLA 

<Lcj_i_uJ Luj-Sj dJjLa-o fiLcj-<_uj ^Ljl3 uJj_rtIu cQjJ_>J1 j3^_j_ujSLI1 3j-^j>.t ijr 3 
^3 Luu L-4-ij J * *' A 3 sell 1 1 Cj J_ij ^_ij^>o (J^Li 4_a j^. JUa &J^£- <— J Luj-tTu-tJ 1 

pi t^aij nil 

LiLJ j ^-l-lSLI 1 ^ySLtTo j ^ ' 1 1 ^lC^-uj £jja I 4-C^-i-lij j * • " t Li ^t_^_*_uj 
.^t| 4-Cj-lxi jj-o j-J^t CjLcj-<_u_i ^ufl-mJl ^jjLuoiji ^_5j->o (^pajLtlLi Lx-ijJ 

1!iUj S5Jt . Jll ^ju4» ^ ^UJl (j-o^JLi jiu ^j! Llik. I^U (jSLIj .^UJl (j-u^JI 

^^^Uj U bjJL^ >L*^ 4_u_ui_J1 tjl S4_uliJ1 ^ jIa^LZ lJlJ! 300 ^-Cj-*-uJ 

Lb J_il (j-* ^Lt-^L^Jl 4_u_ui_J1 j . (^jjfu_J1 ^-j qjaJ I £-a (J_ol£^ aLsc-uj-I) ^_^J^. 

<Lc j—ullJ j A , ,.tl ^jt-s" , ^jjj d *>j A , ,.tl < ^^j?e_(J1 ^jJI jJ^-uajJI (jjlj-La ^JL>.J 
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. Ijui 

fiLcj_i_u tJ3^J ^ LjLSLa ^J3^>* J^--^ A" ^ jj . t 

LaJsj J_i 4_LjULll ^-3 jJLa^L£ i_k!f 300 ^1 2 ^ j ^ aJI (j-A g-j^aJI 

J-i-a (j-jl " mi tl Lei jj i aaj A n K _i SjJiIjA! (Jju>JLi 4-lIc 4 jj i n itl 

<LCj_i_uJ < (_3lj»U ^se_i o£j->*J * LoJlI^, (J^JJ La JlJlC j-c^e_i 

j Lea SI CjL>. ^jJI 3jLc 4_ojJ,i j-jtC ^1j-<j->J1 0->»J lIAjj-lu I jjjj^lu l_Sj_<_uJ 

.CjJL^ej V CjIj-uLjJI j>J_A (j-a LLuI/ jLb (jjLj JL»_Sja «L>-1jjiJ ^L?) 

4-j-j in 'i \ \ j-c 5 j a ^ uaJ I ^j^l SJLajII Sj-pJJj i5_ujJLl1 cjlji Hit 

.-^-jst-us ^qJjlJI ^.j^j-ilu (^1 (jj (JjLSJI jjjJjlXLj 4-3euJe-Lt3 «Lu3l_>J1 

j-SLa-i dJJjJ .^j^fl j-j_>JLi 1 <ji i .i d U^. , ,, .tl m^IjjJLi L^jLuI 

. » )j Lrtll 1 j-ji£U 1 \ us * 1 M-cj^LLo ^jj-AJ « ^JjtlLa 1 (J-j-3 t ^ i 

djjLalLi ^LjI^ j La p CjljjLLaJI ijr 5 3ji^>.j_L1 lj^>- <) ■ ■ ^ 1 1 CjLcL_oJI_3 
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4-jjjjjM tLjj-LaJI ^jjS (J-lLSjM J-^c i^jj-u LuSLol LLj jL#j»J! (jljjjaj i ii U 

j tali i ■■ ' V Lu! LxJJ •lj- a j-" O"^ d 0 ' " * " ' O" 1 * . 

J « a ' (jl LjjG^.! Lai> CjLcj_<j/ "isLual r J ' <3 1 1 5^.j^u (j-o t—iljHaVI J_t£. 
i JjlUtl <j_ajj| j (jltall (jlSUI £ya 2LfljJUl (ajjtLill £ya ^ylstijM ^^-P- 
LaJ_c£. ( _ ;r laj_JI JJlaIII ^yfl <_ i j i nil jj* I JLAj i3 j 1 1 n 111 4£Tj_>JI ,2^C. lii" i nU 

jj_a La jj cj . (_£jl_«JI (JjJtiLi JLjjj (_psj^l (jyl^- lLIjLijJsIj dijLjs J-i^s I 

dJ-L-LJ JU>.j_lj_u m£JlJ1 jJij-ilLs ^iiu-Ll 1 jLojJl ijr 3 l£.1TlL>.j 

dJj-rfJjC ijr 5 V O-lIj iJllLLl J J 1 Ml (jyi^. -ij-^- J-J^ Jt^J 

j-A ^ j Lea 1 1 «Lcj_i_u jj-a <d_uj-3 cLcj-i_uJ ^ufl-mJ 1 j l_3 . L_l_jj_^j Jjj L_oJ 1 
i f. J Lea 1 1 4jCj-i_u cLujJaJ 1 Cj Lcj-coJ 1 j^y^ j^-s . t (j_«jJ ^ (j > * 5 LtJ>J 1 j-u_u£l 

^LiJI jLSLal 

j-j>. I ra-ila£ <LxC jjJa j-a Ltiajl dul^ ^Jj t< 1 1 me.9 uj tl Cjj-jJ) jjju*al\ 

J « i a j (jl J-^J (J^ lS 1 -^' ' Q '* ** a ^ ' J-^J^-Jr!^ 4_uj/ 400 (J-J-3 I jj' 1 * (_pLc 
\j j Ls (jL^ jJ La-^ ijjX ^Lajjl (j-a ^1 j la 4jjK i njUll J^ljJI 

c^tlllj j<uj/jJI ( _ ;r a j_uSL!l (jr Joialj cjlj^a-Laj cjLoLaj-dil Cy3 .^LSJIj 

4_ujJllj 4£^*\ i iii II (j-Uj-u J-I4JIJ 1 (j « -ixta II jjjLlIlj i Lj^-^Jajj>J I J i^jj Cull I j 
j«J .j^aJj joJ LjI (jSLIj iJ-alSLJ! j«jtr»JLi £ L>Jjl ^jLxj j_u^sj CjLLalaie-a 

cLls L4-1 ' ^j- 3 *-* >-^T j^>- 

. 2 tl 3_^aj^/| £ji , ., t'jt J Ciiy uij jJI (j-a 4jJLc Sjvjj ^Ir Laj^c 
njA-u/J (j-a 4cLaJ>- 1-" 1 a a i <a LaJLi^. 1939 ^Lc ( _ ;r 3 SJjLxjs 4jl3|j OjJLs- 
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J< mi *}IjLc_<3 J-cjlI1 ljufc ( jSLj . 1939 2 J ' 5j ^Laji^" t ,,a ^jjl 

. 4_lLuC 4_u_uJLlA 4_uL£L<al La 
j^pajVl jjLi_) c_3j_i_u 4_aj1 <>» A tl ^ A , ,. tl $JJb ( j r a Lit (jl JJ ' * 
^9->*-> 4_i£^ ^j_ul_i (((jjjjjl)) ^jj-LL-a 1_AJL>-1 (_y^J » Aj-3eJi| ^j-U <iij^laJ1 

^yJI Jj_4-£5jJl 5 1 ..tl a ^L^lII l_3jl^J1 (jLi j-j^ jGU (^ljjj>Jl) ojjjjl 

Cj Ij [szJu 1 ^ 1 JLjelu-ii 1 (j-u L-u t (^^i^. Jj3 « tJ^JJ J I » d ' 1 Clu L£^ . ^ ^*-tJ 1 

^j-^Jj C^-o» ijyjlii j J C * J>, J-J Ct"^ ^dJl$"^ d^ti_i_u^lj 4_il_t^.j)j JU^JI (JjLlSJI 
. lAAJI ijr 3 MjLfl> LjJ)J-i l^j^e-a ^nifl j_jLZJLi £_3J_!1 ( jja Lc j_i jL*_ij1 (J^ 

4j_*_J1 j-uj_u3 «L>.1jJ LaBj I 3 *^ I -t mi^I CjLLilJl jj-* 3 j-lj^ Cj Lui^ ciiitj 

dJ_Lj (<CLj L^-La (j^alieiJI ^ 1 _i La JLvi (^Ic- J^P (>I 

1 xj- a « tj^^ j 1 » d , ,.t1 c^jL^ ,^^j?e_(J! ( i^l ^SLI! ^ « ( uLuJI 

j_Laj (_j-lJI 4_jJjjJ! SjUkLiti! SjlsbjII CjLjVjJI ( _ ;r 3 (_£J^ jJjiaj 

. SjjjjJI 4itLj/^LI i«Ll3 j^La I (j I ^j-i-iSLa-i i^l jLa-" i ul J .'^->ai ^^ai d ijii , nil aJJt 
4 j ♦ q -»J1 LxjJU>. d "1 ♦ t t^J-Il ((jjjj^JI ui a p j o Ltaj i-LILlAj 

J-aJ ^LcLia Jj^>-J jl ;'c ^1 JL>. Lj . i_i£l^£LJI jjlj j a i ull 4jjLtajj^J! 
V (j^c-JJ la ui I 2 I SjJjjJ! 4^LtaJ! CjLLl^tA (j-a 4jJLt3 J^ij LlLal 

I j j I r- Jj , ^« >, 1 1 cLaib J-^JJJ (j^J J- 0 ^ Cj^LcLia (j"iM (_^i>- liila-l 

4xj_mJ j_a_x_uJ! ((jjjj^JI ^Lj^dj ^tj^Jj''* (l)^- 4 - 1 ^ .4_a_}LoJ1 4i_jlaJ1 aj^jJI 
^JJ 4_L>.j_I! iiJ I j-j I (jj «-xulLui ji Jjual I 4^.j_<ji (jjs ( _ ;r 3 •^■^ i n a 

^J_a ^J^l ^1 fit_U_U 43 CI_J_J^_U3 cLu_U 3 ,4 L_LC J_»_LJ ^jJI ((^JJJ_U_oLaJ1 )) p->*J 

» «Lcj-*_uj Ij^l i n" ^jt (^G_LuL_aJ1 (^uL^J ( 2>^- 4 - 1 . ^jl uu VI j-a-£. t a i a * 

.jj-aj-JI ^J-a_i 3j-fl>Lli (j-* 3_iLoHj_uV1 LtSLa^a JL>. 4jr JI *>»tl «tcj-ui 
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((^j^jjjt )) £j ' aaj (j I J* i*i i hi Lo^^J^_iS[jJ1 JJ^"T 4jjl_alill CjLtlSaall ^Jla iJ? Io*j 
jai.jJLi . (jjj uuJIj Jo- 1 jJI oj-ill ' a-LaULa (_Ll3 L^IjLxj La jl <((jjj_aJI -lLj.J» 

^' i eaj (ji Jj ^La LljJI ^_o^c-Lll t-jj^Sl ^° J " ' o^i ^ .' 1 " '^W 

SjJLaLLa I ' a i ((jjjj^J! "(j^^Jj'" ^l^tHj_o1 jjSLa-l La_ljJ 'jo-l ^(j-^j 

I jLij-j- I J^i-T p-^*-i-I J-jLj t_j£j£ ^1 Qaii^aj (j-a 4-l3 (J_j£j _o^«-> (jr^C JLo.^/1 
2_ja_al_a d Ij < iij I a uuSij Lajj • O jt>^ SjLC (_Ll3 (j^sj^M (j-a IjMU J (jjj-LJ 
p_j g 1 * >. A 1 1 j^al , ii a Jus-as * jt 4_*_a (j£La_l oLuoj 4jr 3 (j"ij» 1 jL_aJ^M (Jjt_>J 
i- i i ii -v. 4_Lal_«J! j^c 4-uaoc_Lll £j a ■ nil tfJLfli jl J-aj • (jjL) -3 ' J " a JJ 

^1 JUy" i iiVlj naJlj p j i i aalll 4lg_i_u ^ I Jo- 4_il£La jJjj djj i u ill |j_jji 
iA_Cj_uj jj_a ^— *i>^ 4^,j-i_uj jjsL-uj (jH-Il 4_j_a02_Lll ^j ^ ' 4jjLa-LLi t I j 1 1 n) 

i^jj>. t fit_Laoo CjLa ^Ja * a 4jr J| (J-*^aJ ji uu i II ^ tuJeU I i ga )] (j£La_ij * £ J tJaJI 

. I Jo. J-^J^ ^ Jl 4 ; *- (j^J 

' ' " * 4_uLcii£ CjL^j-a 4JaL_u^j-^j?e_Ljl (j-\_j lcs^JI 4o.}UJ (jj 

<J^lo. ^Jj ' ' ^-iLLa <J^lo. 4JLu2_=»o pjj jj-J l_ 3J_A w ft-g-J tJajl «Lcj-^-u ^a 
j_u^> ^jj^I J^J . I JjII tf^p- (j-a (jSLa-a j_a! 4_iSLIj . oj uiC j! 

. j jj-a ^j?e_(JI J/U i n 11 fiLuLtiiAll ^ya-uAl ^L^c\ Lcaj CjLoj t_ilj^t_a 

i^j^aJJI ,ji-J 5jjjL«JI Sj uilUI jljll ^jl^" i uj (R.W.Bussard) jijL-u^j 

p3 .^ajJI ijJj^tA L^jij^ujj JLi^JI ^lllji (j-a l_iJj-a I ^ 1 1 r I (_yjJlj 

(jl (JjlS Jij 4lj^j Ijj^j jj^JJ^^W^' ^ljLitl<j/l (jSLajj .3jjs-JJi,l L^ajl^ 
5j ui c (_L^ 3jU>.lj 3jj i^a-<-u (j-j-a-nJI e I i a a 1 1 ( _ ;r 3 Jp-JJ ^ (1>^J ' ^ Jut 
t_dj-_>JLI ^J-a-JLj w S[ Ij ' • ' ^ ^-SJulJ jLt^a p^>> cLutSLa a" i t n 

(jjs CjLla SJlC L^JaJa J-Lu 3^jJLa ^1 ^Llrsj 4jLa w ta c I Ltaxl I CjLilll 

»j LgaJ I cLcj-i_o ( j_a 4_uj-3 CjLcj-*_u (^jJI «LLloj_oJI < LaJU£,j . CjljILaai-jSLII 
4_uj^ S^j-i^j 4_uLUiflJI 4j^jJkl ^1 d j i ii it Li tiJj^tlj i_3ojj/ (ju>.jj JLl^JI (jLa 
^ i j a uiJI (jLa 'LlsL^ (jLal diUljj>.l JLitjj pj lilj . Liiajl -j LtaJI 4^.j_oj 
. cLu_>JI 4-u^oSLII d * lo2? I ^Jl^j (jj^L^ <L iL a J tJ j^-uaj-tlu (_^oj-o L^jI£jj cLuLti^aJI 

(j-c LiiLijij-HSLI^/l jLtj^/ j>j^I' 3 * i~u\ ^1 jij-" i ..I jjt 4j.j"iiU J^1>JI jl».Ij 

w I c LaJLi^, LuLij^^ 4jaJ>- *u I i^^j*-lII a^^>.^X\ CjljjJI 
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CjIj jJI (_Jjlj>J I JL>. ^£^2 ^ , *« ^JJL>. ^1 Jl^-**i < til £_o 4_Ll<L_u]I jj-* La 4-^1 ' M a 
. cLjjl-LtaAJI 4-LuL-uJI « ljj>.i jjLj-u I J-l*jj <13jJtJil ^1 i_Sj^e_u 4jgjr i"iU 

. 3j ji i^i ^Jl (J_}L*_l La L$_Lo Jl>.1 ^oJI ^?ej>. £-Lu CjL^jL^_a Cj JL*ILl 

( _ ;r 3 L£ I jl Lu^jjs. (_Lt^*J (_£ jJI J-°^' ' I j"". 1 '^ * *_9^ Cr* i *-4-*- a 
Jj V JjIj^I LoljL>.| ,j-a j_uSLII (jl I air SjJcji ,j-o LllaJLm La I jlj . ^jl i iuJ 

(jll! 3_u jL>J! Sola 4j jJI ^jl i ii* 1 1 ! jut l^jjuj 3_uL\I! ^ jLlol 10 

(j^e-ij .(_psj^/l 4-ujL>- f^jll j-ojJ ~T i 3_j^r»J Lj (_p3j^l ^t-» , ,. LiJ-JuJ 

«Lul ( _ ;r a Ljolg Liji^ji" Lij^/ jl>.!j» j-Lu (_yj.II cjLcjI i ."ill ^LujVLj j»i"h 

£JL>.!j JjUlxj ^jl i ii "i") (jl Lg-lSLaJ <U5I usjj 4Jij_a (^ LiJL>-j ! jlj . Lij^j 

(_£aJs (ji_i (_gjl i ii " II (jLa ^ S j S — tl o-Aj • ^-°'-* J u*J <t"> - La ■ uj (^ (jj'C i i n'q 
.15 /^ 5 I0X3= (15 7 I0X3 )I0(Ij /^0,0l) 

L^J (J_u_^_lL ^Jt 4-ul tiaAJl cQjljJI i>J^J <— uj-SJI c_3Jl^J1 . 1 J_>. j-l-iS" Jl>. j^jJI 

J j-1 1 ^jSL^-i * -ij Ljj-j ^ ^ ' " 1 ^^-J j- 4 - 3 <— 5 1 j-t-i-o Cllu Vic j-t-u ( i£^1 

3j^>.^JLl cjLcL_o]1_j U±u> cj\ j_u_u 8 ^e_i ^-Li- 1 Cy^j-i ^-^-lii 1 jla ijr I! 

(jLj3 ^-i-LaJL)J . 4_u_u 28 J^l^- 1 JLuajj JjI 3j^?e_a tjr 5 3 I ^Cj-^j-^JLI i«Lu-u 
30 (jpsj ^1 ^ 1 C (^tJ-Il (j_ajJ1 (j^SLn-o 3j^>JL1 j^j-a ij7 ^\ cLu_u 2 I 



164 



(j-aj t LuLs J-t-oi (j»a J^>« I Lu t— (jj ■ * *^ 3-* (jj-^i ^ *" La J_t£,j . 4_u_u t—dJl 

jjjo. t-jj^l (jJI L^ts 5lc:j^J! J'^" (^lll 3ia->I! i>j-a (jLa SloJljII 4-o.LJI 

(Jj^>« i A"tVI * (^^ylo* LU ^ o i nl i_ijau-u rj.'^W 4x.j-*_o (j_a 4jj uu II «LL-aLiJ1 
CjIjLlLo Jijlj Jiaju .4JLiAj nil (j-oj (j-o 4_u-u 56 (J!>L>- i—SjjjtJk! (ja^LJI 

«L>.^L_U (jL^ 1j_SL_Aj . «G_j_a (j n <i miIIj \ 0 ac dj rt l-iL-^J (.P^J^ JL»_l1 i i nil 
cTj! jl ■ 1 1 JjLLLo (jj^LI! J-iljo d j 1 1 11 rll 2jj LaJLil i. 1 1 io. tLul l^uUI 
dJLut (jl JJljJ Vj .4L>.jJI (^yi (jajjiju (jjjJI lililj^ ' La i3joJl2jJII 
( j_a ^j.j.ul «Lcj-j_u_1 (jlaj^M w 1 C 1j 2 1 (j_)jJI ^Jl ClLa^ U 11 (JLt_ujV sLdJj-Ls 

. c ^ ' ^ 1 tf l ' ■■ 

' flliJeJ I -t *j w La£ ^ < ^"tl Njl ' U J ' ~" *J 'O 'L3^ ^ N J ' LJJJJJ* p~ ^ ' U- 
L a Laa_i 1 g^txcaJu-ti (^j^-JI ^oj?e_lJI (j-\-i 4JLaL*J1 4_jJL»_iI1 4_uLtiaji]l CjLj^j-LI 
. 4jJL>J! d J~J ' eaJI (J53^ JiiJ I JjLu/J (jx. J-t)^J^ CxiliSwl La jl J S a i 

La Laaj ^ja_Ll! ^1 j-al 1 11 i 1 11 Lul (j-Lal (jr 1 ^ ' * ' J-°^ (j^J 
^ ^*_JI j£ (jLa 1 L$K 1 11 n Mill LLaLLaj t_i£l ^ 1 ^ ,^,*.<* La JiJt£.J . J 1 ii" 1 nU 

. LujJu <_Sojj/ (_Jjj>.VI 
. jj>.VLs La_AJL>.i (jl_La_uj-a (j_ajj| ^£ j a ■ allj ^1 ■ ga all ^d-mll (jl 
J j '"II 1 .it jjjjJLi VI r I 1 a a 1 1 ( _ ;r 3 4cj_<j»j j^Lcuj (jl , ,, 1 

^jU", , ,, 1 Jjkj Stfj^jijj (jjJaUl Sji^jlII g-jla*i 1 ■■ 1 (_L* S ( _ ;r Usm I jLa (jSLIj 

j-^L-uj Lul S^tjjLlJl i>j£^3 Lax. 1 ^J'C ,"1 \ j j , uj cj| jl>.^M (Jjtr»o (jl 

4-ul i^iitl sLv^m (j-Sj ^JJ (^ JLs.lj J Jjlajj Lajl J J j?" 1 11 U a U n 
(jSLIj J •■■II 4cj_<jij jiL^uj (jl Lu£Laj 4 j 1 1 11 ill 4jjJilII <_ 1 1 p. SjLoJJil 
(jaj ja_Aj (Jj"r"i 1 n a (^.Usm (^jJI j^"^ (jl (jj JLjjjlj (j^^Lj-iAJI (j_a j-jilSLI1 
(jaSu (jla ijjjsjJI ^jjjs «IjjJI (_,JI j ii 1 ntl j-jJajjjjj jL^>- tiJjjJ (jL^ (_^i>- 4jl 
(^1 Cjj^Lu/ .i_3^Lo-l (_gl CjJLaj (jl 4-lSLaj ^(^yjl/ (_gl (_L<j3 (jl (jr^- 'j-^La 
Julj (^jJI j—a^/l idcjl CjJlJj LL i-J-Slij (jl (j-a ijJLllj tiJLal C-t-t-Laj ^jIsLII 
4_LflliJLa j>Ji^ 0^-*>^' j'j-^ Cr^J ' ^-"^ 'Aj^J^ 1 Oul OtAj La I ■ a 3 1 '"' 

JL>>j i4j^sL>JI d j 1 1 11 ill (j^lj^JI (jL-^ (jiLalllj i2 (<t3j-LI ^j^Ju^jH^l jJL>JI 
^1 **i i **i t ,iVI (jV 2 j 5 La i 1 1 4-aJ.iU i^Juo 4_l3 j<uj (_)iLaj jjt j»}LSL!l I JL* (j! 



165 



jjjj ^qJ (jy— II 1, j \ l"j L#j3j_— (jr"*^ 1 * ^ 0 ^ ' "**' Q l)^ | (^G->JLt-£5 (^CLfl_Li>. 

J^'j (j-a j«x.jJLi 4l«j__a j_ul «Glj ^ 0_J^J •'i— 3 I JJ a C— il 

^jt tali ' ■■" i_Lii ^po^tallj . JaJi— L^— a Jl>.Ij J— — «U_uj La-a-i (jj_aj— — — a Lu I 
j-Sj" i njj-- ^Wd'j-d' 3^UI i—l—Li-Li £j_jjJ_j u 1 '^ _rJJ 4>*2 

(J-ui-LuLj-J 4^j->J1 ' " 1 5 LLa ] (jj^**' i ii J_ J_t_,j .(JL—ll (J-ij i n (jji^. (jjja-La^a— 
(j-o <__*ljj a-Q~lA±s. (j_a (jL_ i^^—JLij iiUiejjLlII Cj!jl>.^LI I M'^. ^ £-il— J 

,_jI j_».}L! jjj_jJI jj--_I I j-* <>c. Llu_ 1 3^>jy <>I <_r!->JI 0-°>" er 3 o"^' 

(j_> 1 "JJ ' aj (jSLa-i JjJ-J j^dj - ' O^— L_L«-a (jlS j a i all (j-o II \jJt jji _aJ 

Jl>> j i n 

Jj-aju 4£o 1 mi" a Jaj_o* jj-a 5, ' ^* rt (j-* ^ ' (jj— 1 ^ £zJ LILl £LJjLiJ1 (j\ 

a ' xl I jj_ I j _a_j I j 1 1 a— l.— _uaj 3j 'I 1 -«"alj 3_lBL2j^ 4jX.L«_».I (J—aj 
jjSLaj V _Allj 4_i__j_JI *j j « 1 a II ill Jo- ^/l (j_a jy^aaj V jJlC 4-a__ .jo-VI 
^* ' (1>^J * ^ tJl ri JLJ ^— — LJLc. 4J (J3^J Vj jl^ a" i nLi J_u i L^j jj iltl 

(jl (jSLaj JaLoi ( __3 3jL>. ' " ' I a La « I a ^—3 _jj_>_ !l _jljL>.VI 0JLfl> 

CjIj-jjuJI L$j— ^* ' aj ^jt (2)^-4-1 CjVL>. t_dl_Lfl> tJL^J . ^tjjLllI ^jj*-a 

i^ujLUl CjJ->JI I J-fli -Ul'ol Lai^j . In 1 11 ) d AjAU Cj^LjJjij iLsLuu aj 4JLwjJI 

'-. 1 .' 1 "JJ LfJ^—^W Lj— 3 -! 1 . 'j 1 o' — >JI — »J iIjjLi VI V (jSLIj 

(jjj^illlj j— Jl (j_-ijjJI jj^j iiril'^jjj o ^r— S-lj— > o— ' • ' fTj-sJ.1 (_>— 'j-1,1 tj-~ 

lj__La 4j 1— 1L1— _,! (_L_5C;J (j_5jj,l lj_— (j^J .(Jl— — !Ll LL — — a Sj__UI —jLVoi) 
jjjfc.i (j-a <L>.Lo- (j ' jl (1^ a^ilaJ, I ^_a LaJal *" j"'^* C— i— jjj cJ^*-^ 

(jV — j 1 La 4jjJ (jSLj joJ jj i4____a C— 1 3 jjj 4j— — — — 1_ C_i— > jJj .^La_JI 
^jL-alaVI jL_u_JI CjIjI 1 11 a C___i.l La-ij-1- iSj__UI -jLjVoi! 

4jjjJJ1 4_> 1 ( i4_uLU1 S_lLLjlI1 ujj_>J1j cjLLu^lilJI ^1^1 i ^ j-ijSLII 
j-^. ^^jj-^" j-A jij-jj-J 1 t^>^J * j^-*-^ ^ jqJL»J1 J 1 a" 1 11 a (jLfi L^jjj 

.5aJI 
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(j ii m" i j-j J-Sj i. 1 1 ua> 4jlj 4jJaL>. (jja_LaaJaST LlsIjJLv (jl M^uljjl ^Ul 

. Ijtjl I j i hT ^jJI (jj<jj_ajJj^ J i aaj <jl3 i^poj^l i-LajaJ (Eratosthenes) 
4_Ljl_4_a 4jjjxj 4Jo.j_i (j1_ujj_jVI ^j^*; ^j-2j (jl Jj V (jlii JL>J! tfjuk 

i— al uij&\ cJ.*^. 4_ujijj^/l JjjJI (j 1 ^ 3jL*jJ!j JjI jUl! cjU Ij^.Jj 

CjJLs- jJ g-j La 1 1 JJ .jjs-Lj ji J's i"i_i Lu»i>- lj—ol 1500 ^L*JI <_yfl liij-<-ai 

j»L«J! jl i ii U (j-SLIj • 4-jJ?j_j_aVI jjl ( _ ;r 3 Lu^aJaST 4j<jsL>. J I i jjL&jI ( _ ;r 3 
J jrt'i . riU (^Jj -J^*^} JO** L5' OJ j d ' u "!■!'" ji)^ 

-5J-c J^>.jJLj (jl (j-ojJ! jjaL-ull \~JJt (jic. (j^ (j-oJtJ 
. £tjjLiJ1 g j i hi (jlj 4j3 J_i 3 I Sj ' 1 1 

• La 3 Jljj-jj (_^j-II ^Jl^ajtll dJJj i ^ ,*:."< . jjj jjljjl JLj_>J! jjjs 4_j| 

(jl j_jjLLLI (j^Lsjj i^jjLiII Jac 3jJ| ja^ij jl L#I LJjjLjjj ^jU" . I <j^=-ij 

4 1 1 r LjX. I Ah-^. jj_t_u_u ^JLsJI (jl^ * 1 j i jjjo loir dJJjU ^j-L*aJ 

Sj-jSTV! (jjjjJaj jl (j^Ls^Lai (JiLo 4 j n ifrVl ^JLJ Li (J^sUsjI/I 4_j3 (j^J («J _aJ (jVI 
O-lSj «LaJLflJI (ji_ujjVI (jj^c^^J djgUll J_JL2jJI (jl Cj JLa-j i u (jl^ I jLaj 

(j » J j U j-al 4jJij <t\\ (jLi i_£j 1 jjj JLjI i .ill \l 21k: VI 1 ij i ii LititA Cj^jJ! 
<j-^ J-$-k L? 1 ^-" ftj (jl CjJLa_uj/ (jl^ I jLa (jSLIj .^jt ir^ij 

2500 J_l3 iU.hjIII o^uVl j^l! 

4-lSL ljLSLJ.1 CjLuJllJIj (j^Xl ^Ijlo-lj 4 T ujjjtjJI sLSjjJaJLi jainJI J-^lj 

I JUt (jl ^2 I i ^- j I I jLaj 4-1^. LLt^aJ I SjjiJl i^cSxm (_ 3 ^-!l 4jjj/ ( _ ;r il^/l Sj_t3 Jl ^Ja 

jl3 Li^ Ujj Lij! liLo.1 Sj»UJI jjjlSiJI ^^2! jjjl^JI ^jiLall >_ijlmVl 
c^jlji •<j-°>" <j-° ^j-^ (j-j^ r j I oX) -3 r j-tLj- 1 o' I >*t-»~ i "I 

Cjj_jJ| CjljLsolj 4 i i ii i_i_Ji (J-j-3 '"• 5_2j>iJ (j Mii'qlj) jjijljjjj i "«l «l j . ..I 
Lx-Jj jj^j i n (jl^ La (JjJLlJI ^gJLjlII I JLA (JlLa ^3 . 4_u_o 4j1 g i n <a~w i}-^ (j-il"i mi 
Jl>- . (jVI 4_Jx. ^jJt LtC i.'irih-^l Jvjj *>i-^ f LlijiI iJluliTj (jjl'i ui ilj u ui i'^l J) 
LgJLa Jljs.1 jJ VI (jS-4-i Vj 4jjjll Lj^LiJI (j^j^La CjLIo (_gj ia i 3 jja JST 
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!j^j>.^j3 l_Lo jl>.1 tl)L^ Lt «Lu-u 2500 (J-j-3 i_£i]lbt_o t JSLtIuj cjjl>. Ij-jju^d LLlJu 

I * I a i ■■ (^jl OcjLSLJj . ^jje_iJI (^jVI Lt3^L>.j_! LjJLc. aj 2 I- I « j Ls 

Tau) u " j i njLjj ijjji jjj_uj/j jjLjjj («-><jj n_gjijj I ( .I LaJl ^1 <Uc^t tali i uVI 
^^5c_J! (j^-J i_£Lh^' j-j-uiJI (JjIsLj/I (jiulSLIj iJj^Jo (j-°3 ^-iL^ (Ceti 
.5Jj_aHI j-j-c. i_al mi's" i .iVl (j-ixu I j j' a Lxj (j^j^/l jIjla 

LjjJaj jjj . CjLiLjSLII J jj^sjJLj J ^— " i ■■ * . ..tl 0 J_fl> Oul^J . g. 1 . a a 1 1 jLa-J 
^1 i n->J,l Lfl-lJJ • '^'-^5^' £ *-«^I' (jr* SjjL^JI 4iill (jl LijL>.^J (jL«jsL> 

,dj 0 "».*ti^ jA,,.n ^]^iji t ^ , i^i^ i^rt^i^ U^} il j a> i j 

LoJut^. ^/A_(jl tjj^ "O^^ f^-i^?"^^ Cr^- J " ' Lhdj^^ 

jj *\ i i uj .^jjcJJI ^jJl t_)Lflijl_LI iji2lJI 4^jjJ,Ij ijjljllj iSjIjVI i 'I U 1 1 ii 
( _ ;r lJI 4_u^jSLII ^ alajVI ^J-u Sj_u^ CjLsL^o (J-°J I * i a * tiJI jjl 

. JL>- (JS! i"i_t jjs-^I Lfl-ctmJ i—iiliejj i J-ii^ c^l l-i- 0 !-^ I J .*--»_' 4 i uiJ 
£j_a \ \ \\ A ^ L-ljI—Ll^Lo ^la^j - u i-ill JUl .jj)j-u_o ^^j?e_lII ^1 l_3^j_uJ 
'^11 CjI j i i nil 4^L_u-a mi tlj JJjLj^jJj 'J ' "J '"'"j^ " ' "JJ^J (J- 41 ^^ ^ l-t-ll 

(Jj k. iiiit'^ JLs-Ij ^Llaj JL>. V j_<I/LjH LjjI^>. ( _ ;r 3 . I Jl>- j_u^ J JLkJI 

JjJjJI J^'j-j 5-a j I a I (j '< a J^Jj (_>"-^'jj'j cJ^jj j^j" uiXI '• ijr^ £ * Jt ij' 

djLal i ii Uj LaijU^V 3 n i nitl ^^stuJI jLlcVLi Uoi-f lil-<Luij L^jJ L^ic 

»lj n~ i ill (jLa I J^Jtj . (j mi i"ill (J^a- 3jjI jJI i_<£l jSLII-jLj^VI oJLfli (jlj dli^sLill 
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. 4Ji£lj-a t i^l ^ o la 1 1 L^J (jo^-s (jl c_t^t_i (j a a i"itL£ 3_}j-a_LU ^aj?e_Lll 

V L^-i^/ (_£j^>.VI j»jjc_iJ! <_^l j£ 3j_<I/Lua i_?J^ tl>' ' " ' * 

li>u^ I LuSLIj . 4_lL>J, 1 Lj i ^ a mi ijr 3 4^9 j Lc 4_a_jjtx*3 4_u Ja Laj (_£ ^_*_u jj_u 
I Jl^£ I n ->«j j j . .-. "j . (^j-a j^lC i_i£jSLI 4-ujL>JI j-jjLj I a ui^ (jr^ Oi)- 5 ^ 2 
«Ll (jij JuljI ^o->*-J 4_»£^a£ (j_a C"^" N J (J^ «L5^j>.» _i JJJ^J 

J I ^i"n J-a i na ol'J^ 1 ' J jJ ' " i_y^S^J l iSj ~ " ' ^ f-?^ 
La-j-i h-v . ^C'utJL I <_i^a£LJI jiS-i LaJLuLS . I <j ^ ' ' Laa. £_a 4_aoLj3 L>l ^ a ^ ' * ^ ■' 

^ jr l\ ^LJLa t_jjLajj («^a-iJ! \ (jLa ij«j*-l!I (j-a (j^-a-JI ^1 ijj^e-i "Ij-j 

j-a-a (jLa ^LiJLij . jl "ijtl c_*£a£L!l (jj^J LaJ-Lc (j ii*\ < II CjJlkjj nj^_a_J! 

» )jj9l (jjj ^a_aILa i Ia3* ijr II p^**' i u rt ' ta3* (j»a '^sc-ua » ij ta ' a j i_Sa-*_u jqj?e_LI1 

ja_>*j 4_ljjL>JI * )lj-la_ua1 cLajjJaJI d jlf (j^xlaJ (ji (j£La_i j«->*J 

<j1-i 3J.jLl"LU O-LSjJU CjIj-uQJI (jlj . LuJI Jij-o-La |&>j t_ij^3l J-A (_£ j-JI JjUjj 
( j_c ^j" 1 1 1 (J_*_r»o i_3 ^_t_u L$JJ**' ' t o LaJ I 4_a jia * rt ijr 5 4j^iill I ^ ^?e_lI I i> JLA 

La ^ (<*>^gj 4jj-^?E_a CjL>.1jl ^ya^lcu ' Lj * ' a rt tJL^- 1 tj' ^ * ^^- ^ ^ 

JL^J .(j-aj-M >J-2-C SjUflJ t—lj's i nl"i It «Lu3jj(-a cLi^lj^jjai CjL>.jJ 

La_A^L^ (j^J - s j'4>T 1 (*?^ cly 5 " JJ^ S-^'j^ (l^ 0^'- 4ja pi l£>*-' 

(liJLiiJI j-Ij^ OJ-iLS i_4j>.j^j I.", j i n-w) CjljljLa (jXz- i-dj^tlj (Jlj" uill 
Ja_>JI »j i nl (jljjjj uulalll (j^Jj (J^jj ^ lSL>~ '""^ (J-° " (j-^! ^-i-^ 3 
j<s_><j (Jj^>- ^Lta_i < h ut'Kj (jl (jSLaJil (j^s • L«^s jj 1 -^ 3 ' J-'- 0 

lSj-^J ->^' (j-IJ Jljj V diljJ j^jI^II oLuVI (jl VI JjUjj 

4_ijj_IaJI I j y*» L^j ^^a_JI (J^>- "-^1 j£LII ' a •^■'^ I (_Jjl>.| ^J-^ 3 Ji^ 2 ^ y^ 5 " 
i^jjcJJI ,j^. j 'I LaJI ui < U i^aJI LLLa-La I J*C uiJ I jj'a c^jajaj (_ylll 
(_ajJaJI ^1 Jij-" i iiL j I ^'■l La-All i_) j*C i nl'itl ^Lal 4JaLj/jj till 

I j a se rt c_*^aSLII (j^- (j_u£L»_UI LaJI (JIaj V (^jJLxILjj J * a 1 1 fqllaJl I 

4j^>. I J ' ' (jl S- 1 ^?^ 5jsJl2JI ^JLlLoJI 1j-2jJI jjL>J,I jaJ*-Ltl (3i>^ 

.3j_u^ 4ialj_a c_i^lj^ liiiaj LuJI t_Jj^Vl 4UI j»>=ti-iil Lit JJj^J 3 a i .iLv 
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Jjiiaj J*C i"itl d j ir-ij-aJI 3_jjI_JlJ!j 4_jjL«J! ^a-iil! (jjs JJLc (jc «!j_a->J! 

C^jJI • c ^y>^' (J 1 """. 1 (J^>- (jr^9^' e-i^a£LjJI J^la (j^^J (jl 

«Lui/l 4jj£jSLII '"'I ajJaJLtl (jl 3j_uJv! 4jjJail! CjL-u!j jJI CjIj . <Gl i 

j^laj 4jj.j^-u.aSLl 1 CjUejVI (j-a 3x. jAJ*-a Cjj-iii.! JL3j .Cj!j_>JL! ( _ ;r 3 ^-^^ 
i_£J>jj 4j| J 31*J (_gj-J! J^^'j jLUI ,j-a 1 na 1 rr'i'C" a i_>ajj3 

(JllSLi gLg_L.<Jl (j-2j> 4 ti 1" V a CjLfljl (J^vLi. iSj^3 ii_^!j£LJ!j ^^jaJj! J'n i"i"i 

(J_lSLJ! Ijj-A (jl JU>-JJ (_J^5J_SJ! '"'I A~<<"itl /jit)} (Jix-1 3j)Ltl (j-3 i J J » I r-l 

L^jLs j»Laj>.l Cj! j ■ 1 aj Lajjcj . L^j_>«j (_JjJ jLxiJ! oLujjcj ja^tjJj 

a J La 1 aj La JLtCj . LglLu j)L>- 3 jJL (ju>.j|j JLj^JI jLc I a j 1 11 iCjIjLiJ! i_! JL>«J 
(jl 2 ' aljj I o^l*"» -*j"j^-o^tl ^_aLlj-s (jLs (_^jj>.^Li 1 0 ifrl JL>.1 (jLl^^tlLa (jLilli^ 
^jLii!! J-alUjj . £L2jjJaJI 0 Jl^j jLJlIIj jliJI (J^ 1 'I 1 uj (j-^ £ LjJ-«-»JI J 1" 1 h"j 
I j","al , ,. 1_ , , jLJLllj jLiJI 4_3Lj£ (_,lr 3 i^iL>.j i4_lIj^/! uill (jlr 

3_I j^" 4_jJ^ t Jaj)j-tlu (j_a «LC ^_aj?e-a ^ la 1 til ^OJ (jSLal (j^Jj • 4_a_jJLl1 (j_a 

(2) - - . » 

4_uj-iI1 £j1 ^jJI L$_La L-uLa^IaJj, slljLa-a «Lu^a£ 4_a_laj| *j ui£ 

<—&\ j£ JL>. V (_£jj>.i Jajj_>_<I/ • 4_^>.jL>J! Sj_uSLII <—&\ J^'j 

jl (oj=-lI! f'^*-^' S-^' 3^ ^ J ' t - J W^iJ^ <j-° ' ' - s J L: *- a l)^ 

I niil l_aj?o ^ijLflJ^ jLulIIj jLi-Il (j-a I JL>. Ij-jil^ ^_aj?e_] ^j?e_>JI j-J^ c_^o^ 
(jSLIj idJJj (j^ J^Qil lj^-a Oi^oJ! Jljj .^Jjj-a (^^juso aLtaj 

i3j_>JU >L>-jl 1 a uijSu 1 ■■ 4;u£jSLII ' " « I a^IalX I (j^ £ L»jIj 4 US[ (jl jJ-jj 
i>J_A (JlLa (j»a cLjJLc CjljJjILl CjI uiJ ^^j?e_lI1 ^_j_aj>. (j^J (ji Luij (j£LajJ 
3j-_>JLI 4_j_l^o^ 3_a^Ia_La jLtla clxa JL>.^j .jLulJIj 4jjLiJ1 ^^o-jjlII 

L^_La (JjIs jjlc (jj*si j 1 ..J i(_p3j^L! L^jLiLA j«JI ^«JI i> jut ,jjs (_gi q^Sj (jJ 

L^-La j_uSLII (jj*C j 1 iij . Llj! JLc I j J c I (jjSLj La_Lu tSLiJell Laj^vLaj 1 Lauxaja 

4_iiL>. O I ajJaXa jl ivLJ jLajsi Sjlcj 1j I— »l a 1 ntl lJr £ Q^J) " SJlc dJLuk 
4_ijj_3 jLa^^/l <_)iutJ (jj'C" 1 iij -J-i-T (j-IJ ci^*^ ^J-. 1 ^ ^ <3^^>" 

JU" , ,,j . I J • * LJaJLa »l a 1 nil LJLc ^aij <_3aaj/ L^j£j^ (jl JL>- ! JL>- 
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4_ujl11 L^K CjIjI q i all £JLA ijj-^J • till Jjlj pJ ^3 Lj_>o Lo ^jj ijr 5 (^-iLc 

a j_A mi's" miI ^jj*JJ1 j/u 4laL»Jl J-2-J1 (JjL_jj JjU , ,N ^tlll 

. 4_4_j_iii_*J 1 4j Lill 1 < )j _} 3j^?e_a (j-* 3j_Ju-saJ 1 ^ 2 La '\ 1 

pJI J-«-JL^ « \ $ Lu L^a^ 4_L>.1 jCLo l-ulj 1 o i mi"*- (jLajJlj (jl^LU ^ J ' ^ 1 j-a 

^ j-j?e-*(J1 £_o SUjLllLj CjljJLl t 2^- 1 ^- a ClliL^-i dUii (j-o <Jjiol ^j-u-^tTuJ 1 ^ 
L^i^ L^jLo- i __pi_L»j (Jljlj-II 4_jljj_<_u 4_uIu^LLo CjLiLiJU Q^SLi L« «LlxI/ t (j 156 -'^ 

j J < <aJ jL£LILjj LaLa_i 4^jL3eIua (JJ^ -*^-*J <j_u_>J1 3 jijlua uiall 

5> J ' <a 2 1 1 CjL_LjL£J1 CjIjLlLo jj-o Jo-ljiJ dJLujJa 4_Ua_aj (^gj^tfu- J I jj-J^-ll 
SjijLi i J_i J_>J1j ili LSLlLl<-ijJ 1 fjja 3^£" ^e-La-m j^^lc j-<J-i-j (^ArtJ ^ILJ I j-$JlI1 

. <Lu <: ^>'j-i 3 Jljjljj i jijJLifoJI Jl>. ^1 <LiLuoj i3_i1jJ»J1 <: ^>'J-i 

^jI^jj 3^ o"t i .1 a CjI JL>. 1 i^j^j <- ^ Lea all ijr 3 ^jj>.VI jqJIjjlJI i>J_A (J^ 

j_jjLLl1 ijr 3 4Jajell| i>J_A ^jLs j-JLuaJI l_Li£^ ijt^-J '• ^ ' ^**" " a jj ^**' ' " 
p,L^_LjlJ| d ^ a i j r c fil_uj_At (J-2j V 4_titJjLj i QuajLjl ^ La 2 ) 
c_3j_i_u O-SjJI Ij-A j^jS LULjlj Lo d_u_u 2500 (J-J-3 CjLu_jjl!1 a \c 

jQ_^J C_«_IL^ l!il - 1 ** nI j j A-p , ,.1^ ^t_l ^L^-jjJlJJ ^jjlj-SJI J-;LC J-lIlH-U 



171 



J's ut~ 1 CjljjJ! I gja j» j LaJ (jylll 4-ujSJI jjLLall (j-a 
. (^j>.J)j JLl^J! (j«a d i^* fl t—ojQj ^jJlj (j-u 

(j-uLt-aj ijr II 4jtla ^"j ^ d ' a III JL>.t JL>.G /cj ' ^ a < aa * 

Sj_SLa i- . 1 . 1 Jl j_UI I jut (-;r i-c. j 1" 1 "" j <>J>i- 1 

' ij^>* ^ La all 1 ^o-dJ 5j-a ^SLa O "^^JJ a J q * N 
j_la_3 cLlL^c 90 J^e-i J-fl> SS-Sj-o-La 3j j ^1 

Sj jJlj 1 t-^J- <■" "irVitl 4lg_i_u *j j La a 1 1 j 4jLoSL!I Laj 
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. dJJ j <J-ajd 4_ojjJs3 jl>jj •^-L?-?'^^ 
( _ ;r lJ! (j^-*-JJ^'j (j ii i -»JI Cilj i i nil IjjISLiI ( _ ;r 3 ^Jjj-jji^ 4jlaL>. 
<ULa sj^>- dl! j p-ij iSj jJ! sUjjU 3j_a Jj^/ '"■ 1 J a 1910 ^Lc Cjj£j3 

cjLjjjUSLI'^La . L$ia ^^^jLiJ! p i unil (^i^. cjLjj_p£LJV! p-LC £jj ^-j^joja-JI 

JJjoj . d j il i ii l_a£L>. ^cJlj d Lse miTIj . 1 ^ o i mI ^ ill i 1 o 1 1 n-w Lul_ij»$£ S-jjj?- "ia 

i jjjl*JJ jjLII (j^sJI! j ii_utjJI jJG^ 3j ji! ^LajSLII ^ji^l oljjj^SLiyi 
<Llili»J,! 3lji!l jl>-j3 SjjJI (Ji-lj I Sj 1 cj ^jjjSU! (jjjLii! 4jj^iJI sLujJIj 

4jj^e_*IiA CjLijjjj-i jj-a 4_u_u_uj *jj ' a 1 4-(iJj-Uj iCjLjjjjSLJ^M 4-a-t£. dtr>o 1 JLjju 

c.L,<-gj>. I jLa . !jl>- 5j j » i r> cjljjJ! (jl .4_uLjj^^ 4j^Lo- cj Lj jijjjjj j LuL*j! 

i i I * j i r-i ? i—Sj-Ls I LgJjls (^Jjijj (jJ (_£jj>.^/! Jjlj 3jL>.!j iSjj (jjjla 4jLa 
(_gjJ! J-a^l 1 1 ''"J' <>j-a l_iJl sLIxj 3j jd! (j-a j » ir-i I 3l j-JI (jSLJj • Sj-JLi^lJI 
(jLa itilli pij_ij . ''^^ (j-°3 ^1 1-4^1 ^JlC i. i i i ii j-iisjj 

^jJJLi o-ijjjs La !il i ~ 1 1 njl cjLjjj^SLJ'iMj . L^j! jj ( _ ;r a jj& 3j jJ! a!o£ < la « a 

. 4_u_u_uj *jj ' a 1 cLcjLa jj^Lat (j?-^ ^-itjJ-J!j i_dj^tHX! c-t^-jJ! jj-a iS^-^ 
. ^ ijr LM V jj_a ^ 1 tUJj ^J*C i"i 1 4_aJj_a SjLUj 
i^^Lai 3Jj UaJ I ^1 (jVI J '<" 1 n_i (_gjJI w ^' a J "J . CjljjJ! ,j-a c-j * ■ a " Lj| 
I jl (j-SLIj .CjljjJ! (jjs 2 ; , ^. ^ L^3| j SJjLlaJlj . I 1 aj I CjljjJ! (j-a ^jjj^a 

ij-jiSLi Lg_La j i ir-il 3l j-Jlj i3_c,jLaj i jl>JI I jut ^1 j » 1 r-i cjIj jd! oul^ 

Q^jJLyj! jjjl (jl^ I a j 1 ! iUj ^(^125 J^tJJ (ji SJjLIaJ! ^jU" 1 .1" I jLalfl 
j j c 4 J j 3>. tJJJ ' fj 5 a j rt t_aJJj jjr-i-Il (3^3^ * tj^ 1111 (j' t - tJ 1:1 uiAj 

( _ T ^ La Sjj O-^!"" J rS-ui-SJI jjy^ . CjLjjjUSLIV! 'LjIjLC jj* i_)l^j>J! 

SJjLlaJI j-j^. (343-y * 0-^J-°-9 • ^ j 'J.' j^ljilj 4 jjl 1 ntl CjI Lse i"ill (jSLIj 

(jl . 3_ja-3 4_ljLij^SLII jill (j^/j 1 Lai jj (Jji- JJ CjLijjjSLI! CjIj jdJ (jV 

j-juC (J-j-Sj J^-^ (jr^l *C~" ^"'J ' "J £ ^W->#^' CjI tae i"ill ^alal 
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^oj-u i(jo£JI ijr 3 <(»! j Mit » i-dl_LA OuL^ LL 4_uLlj-^SLI1 (_£ ^JLJI -So^vj VjJ . i _ 7 Jj-a 

3_>jL>JI cj!j£LI!j oLij^ja-^illj cjLjjjjj^JIj iCjLj^pSLI'^! (j-a d~n mi a ^_a^c 
. L^I j^^La V (J!^ j»LL^. .SLJjVl oUj.n-sdj 

LuLa a 'j a * 1 1 Sjj-II ' ala. La ^1 Voj^jj ^Laj 3j_iii3 «^t^a (£JJJ Lajj^. 
«L>. 1 M^J-I -1 1 ' ull (_yJI jJajj LaJ_t£.j . ! JL>. j j» i a i| jojoJI SjLgj V *L>-I jj 

V Ljl>.j (jLLuL$j}L!l (jLjj_*LtiJI Jiajj . Ijl». j^jSLII ( < i- : ? lJ, ^' ^ 
c^aij I jLa I jZjtj . jjVI (^Jl Jj k. . , n-^a jluu (jLCa ^1 0 . <i_< V i4J <LjL$j 

dJjjj^s (j-a I -SJLC JLill Jjj < .1 (ji^- 4js^L>. (jaJLi^s lJ £ (j-ulj-a (j-u 

jj-LaJI (jjs LuL^j * IjJ^ l£LH o' ■ ■■" V (jSLJj •l£> 3 *^ (JjjLCju! L^JLa 

fiLcj-*_uj i_d^tjj V < a II (j^/j c\_i-aLo_a jt LaLa-i d se la i a Q i njl L)1j-U (j^/ 
i *1 a i ii ~w ^_La_j_3 iJj-jj-LaJI _}o^>^a-a O-ii lLLj^j i3_}jJL^_j5 

(j-a j-j^I La 2_ui£ pK'n LajLa i4jL^j^LI! (jx. ^ K~'t Lajj£.j . 4_uL$j5UI 

jJLJI Sj-ac-Jla 
I 0 jC^j-JI ljL>. I JL>. jjj^ _i J_*J 1 a i nl fill (ji CjI jiin ^i uJ j-a_»J1 (j_a 

^ j i^ II oLcjj3 tJ ^ 4la 4-aLai I aIjJI i^i ('° 0 10) 100 S^SJJ Le^Sj-a 

(10 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 I jutj Googol J^ai: 
(000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 

-1 a i ill Lg-J-Lc j Llajj 1^- Sjjj<II L^LaLajl g. i eaj (jl illjSLaJ I i aj| C^jI 

icLi^sLi. £L»Ha (_La-«JI IjL^J (jl JLy" i »j dJJj JjLs. . 4jj^c 
.»jjj-a£. (j-a 4jlj_uL1]I 

joJSjJI J-Aj '"(J J IjtaAaJtJI »jLpC,VLi jlitS i j_u^ J^C.^iJ I (jl IjiJ lil 
JJ-C £j_4^5e_a (jLa LLall J ( l0 ° 10 10) (Ja-Ca-C. 3j_2JI Lc^ij-a uiC 

oLa-jxMjJI JSLI^JLa^.'^l JJjlII jJjj Uiui( 28 IO) _j5ej j-it i 'I a i n> ^ djlj jdl 
(jl_j_«il (JjLoJI (jaSLII CjLlj^pSLJ^Mj Cj LjjjjajjJ I J CjLlajJj^JI (_gl 4jJj^/I 
4_jt (^paj^LflJJ oL^flj3a_tlJLl ^ ^ (_^-aljILa jJSLiliJ (jaSLII ^(jLa ^oJj ( 80 I 0) ^t-l 
(jja j-j^I (Oj t d aj i a> 128 1 0 (jjs ^i ah (jla ^_)L9 (jl£La Jjij 

(jlji^jJI (jjj-A (jLa idilj ^aj (j n'Cjl ila^.^j»JLl Ijji (jjLaj V (Jai^oJLjl 
. ijL^j^LII 3j£La (jja (jjlu-a (JS-«i (_gLi (jL^12j V (j jl it ^c, ^aiJIj (J_ai._ai!l (_gl 
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4_«JaJL3 .jjjljLj i la liLIj) '(J J I J I 3jL£ JjLe-i ^1 LliSLaj 

90 JjLiS . (j^jj^ 3Jsj_tr»J,l 3j)Lll p la « a (jLij iS^jlaAll Jjj-oo La J-lc 
CjLjj^Ja-u 4_u-uj CjLojjijj 4_uj/ (jyl^- (_£_oj-»j (jj^JI U5i>^-" ''J- 3 c^l l)-^ 5 ^ J^aja 
(j-o Lj^>- l—L>.j^>.i lilj . 4-jj*.jL>J! 4-a-LiLJ! ( _ ;r 3 CjLjj_iSL!! 4_u-uj L#jIj-i 
Si jj 3l jJJI (JIaj (jla njujjjjjjj jjujj^jj SjL^. «j^>J! I jut (jSLJj 3l jJJI 
j-lJJ j la uJl ^JaJLlI 1 JLA Cj Jl^jj . ^ jjl it> 3j j) Sl^oJ ^_u-aj ^Jj 3j j) 

(jlj i^j_ii2lll 3_jjj_JI SJsLtaJI ^Lul .-.I U-» ^ j 3_jjj_JI 4j-I i ,iVl ^ 3jjj_ll 
(jH « i n"tlj JL>.^aJ! ^JaJLJL I jlj . I jj'a j La (_£ jJI jjfc Qajj£Lt! (jSLj pj 

s-^j mi ^jjl^. (Jj (j^Jj^JI t j- Q J * ^1 d aia.9 (jj^, ^J-t-ajso V dLLa ^LalUI S^glaAl 
Sjj) ' " i « La 3 I j)J I JlSL&j . LaLx-i sbztie-a 4_ul_uiJ^ ^i. Cj! j) 3jj) '.jjt j^s-l 

.j-i^jLlkJI (Jj-><-1 liLLa 
CjLajjjj (j-a «LiIj^ jJLfl . lLUji (j-a Jbui ^1 i_ut jj Lj| ^j'— j"-^ 't (jSLIj 
CjLijj^^jJ! I la i I jl Sq^jjj-J! jJa^ LLiSLoj iCjLjjij-iSLIIj CjLjjjjjjjj 

3 "i j ~ ^JLl 3 j ( .iL-uVl olju>.jJI (j^s JUj-U 3 U^M aj LiiLa ijliill 

1 1 /j ^j. (j^/ Ij laj 3 rih-^e-a CjL^ljusj (((jl^JLl)) ^y^^ i(Quarks) CjI^jIjSLILi 
(jjjij La A i i"il (_gj|j_(JI OtrsJ La joJLkJI J-t-^J 3x. j)V 3JjLtA Cit i <ij 

n^j^^l Ljj' (»l 3j)UI oLjSLa jJu-^i (jjt i^jl^j! jSLII isjut J43 . JJJlL 

3_j L^_l ! J_l I J 1^1 ' (jL*3 ^ Liaj I Lj-La ji ir-i i Cj I n j i ua. (j_a sLaJ J^s 

<LluiLiI cjLt-i < .1 ~- LuL^j V L\j>>!j3 ijJLjt (jl ^1 .SjLU j « ^ i U t I * 1 j '** 
( _ ;r j3 3Jj_L>J,l j-j-c i *C II ci^l *C i"iU (jjs Sjl>.!j ^jjt ajjt S j » 1 <~i La jJL^sl 

.pLJI 
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(j-o j_uSLII jjaj lAlchemy* »l j » j . .ill ^oJLtj <-3j^. i.Sth ^ w ^ • ujJI 

^Ij-^JIj «HI '•( jr -* 4 J i iiLo/i jlj-a JtO' (j -3 Ji} -3 O" 1 * Sjlil (jl j <ij i ntl 

j_j_lJLj (jl I^^SLa jJsj . 4_«_ijJa ^LujjI 4_l2j^cI Sj£La i>j_a>j ijLJIj t-jljjjMj 

I Jut j«j>. lj . l_ufc j ^1 (jj< La_J I Jjjjo (jSL«J. I (jja J-K^cJ jLcJI J l_l IjjJ I l- ii n I 

Q^jSjJLJ jojp I I i^ijl I j or j Jj il- <-mJ&fl j-i^sLlkJI JjjtsJ (jl£_al I J_J joJ 

(jjSj . 3j_ul! 4jjjj^tlll '"'lj &l tajlll O"^ 4-23^1 j^=-«_o JSLij 

Jj_»o I j ■ ■■ a ' £|_uj|jj^/l 4Lu_cJI cLa-iiaJI CjJl>-j ji^L>JIj SjjjJLi ^lj^.^/1 Jli 
(j-SLJj . I j i-ilj'C miU <i3j_>JI o JJt u^j^se^i Jl jjs^/I (j_o 5>f^ ^ >^!-*^ 
jnju 5_jL^_i ( _ ;r ^ 4JLjj-jJI ^^.3 ju5c_«_a J *C i"i _t j g tV*i ( _ 3 SU l_ajj_a ijJLuk (jl^ 
<LaUlaJI CjJL>.j JjiiJIj SjjjjJLi ^lj^.^1 Jli (^uSj . Sj-jjII 4jjjjlxjJI i lilj ftl laaJI 
0J_& ( _ 3 _3jJlje_o ^1 Jl j^s^M (j-a 5>i^ CjLjj»£ Jj-''- 1 I j 1 " ^ 1 '^JUJ^' < *-^h L ^' 
i Jj_a S_jJU>- Qj-ul j n j i ii dJI_La (J-^J • ^ J J a 3-3j->«JI 

(j-SLot JLa£ Ij JLA Jl ^_O^M J^ L ' ifrjG . ^J-l (^JtJ_ul iJ ^L>^J ^yu J I alj I I'ljLi 

i>J_A (jj-ll 5^ Mil— i_a (jl (j-^— 4-1 4_ljJ_>JI » 1— t -q— l^ J I J-i-^l tjl-S cLa_Ldj>JI 

. t_!jL*jJI 

i_3jj<jj . iLlljjJaJI ( _ ;r 3 3 Jjjv^XI CjIj jJI (j^s L^Luij^ 'j-i-*- 4 Lcjj 92 JL>- 

Jii J*C i"i" i_i_jj_3 Cl^J (j-^" C^jI^ JLSj ■ -LljLlo-iSLH ju^jLlkJLj CjljjJI aJJt 

Ij''"" 3ju»_La j i n j ^jj ' a * i J^^j L^jl jq-cj-JL) Lu£^^ mi 

H (^f^jjJ^^I ^lj j (j^ 'l-^J-o ^Jjjp" j^^^^' a '"'^jj^w^J^^^U^*'^.' 
(j-ua- i nCVI j N CjjjVI <-jtji (j-a 4 1 tj » " ^^uS i_oJJjs «I^JIj 0 ' "^^J 

Hp,C0 2 ,0 2 , N ,Rr S_uj3^. JlSLiL Ar O^J^' J O^- JJ J c u3i>^l 3 
(j_o I j • I c I i—iJULj (_j-j-II Cjljj-II (j-o lj^>- (j-^ c ' Ji3-° Cr* ^ ""^ ' (J^J^'j 
jl_Lll Lol iJ_jJlj>JIj ij»^jj_jjiilj i^^lojjVlj 'drta ' 'i^^lj ^ OJ ^ j 1 j i <i 1 1 

o- 3 5jJ j-° ' ■ufe 
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a * 1 . SLxsell 4_u_uL_ut j-4jju (jy^JI tiAJj jt i4_u_u_uj ' 1 

jljjSsj 4(^jjjJ!j ^jj-±J1 1 <i its L^JLg jLulj LjjLcjj>.^1 ^j^* Jl jjj*j La_ijj *■ <1 <^ 

oJUt si a 1 » tl i_aJLi ajj .4^jJl!I jj>- ( _ ;r a 4jjL»J! 3j!jj>J! CjLj-jj (jujLu/ 
j 1 a JL*j <j-<j>.jj JU$]I jjfc (_g jj! ■ La 1 hj Via . JLloaj <_ nnv 3 jLc j-i^jLlkJ! 
ijjja.^! j-uoLuuM La! .92 j_i^a_L»J! Jju ^jjjljj-J! jjfc ^ jJt LacVlj I 

^ J" t^J-J-ajJJ J 1 lllj^Jlj 4^J_U_UjJ-U jJlj i^JJJj^Mj 4^^_J_t£l_^JL^ i4_tilt (Ja^/1 

j i a I « 1 1 (jLa CjVL>JI (. ilr I (jy^J . 4_ujjjJI LuLo* ( _ ;r a Ij-JJ^ ^ JjV" i uJ V 
(j-a Sj-uST 3_La£ (jlr (_gjl>«j 3 j '<ij^M Sj£LIIj ■ Ij^l J^^l jjfc 4_oJ! jjST^/I 
Jl_lST|_IJ1_] i_l!l_L&j .^jjj_ij^/l (j-a JjlaJ! i£jj-u I J J a LaOrh 1 ^^""J' 

jl—Lujj (jlj i a t£ La-& (jjjiJ! ^jjjIjjjJIj i_u&jJlii SjLcLaJ! iJJL^J CjUI m" i ul 
. Laj-aX. 4-lLojlII jl 4jJLaj>J! j] 2j \l , .V.aVI La^jLal J sej i ^<iSL»j 
fjJt 4jJj^M CjI a j i n-»JI (j-a ^jj- 1 ! 4j^Lj (j-a 4-fl-uL>JI ( _ ;r 3 CjljjJI jjitjjj 

I j i i ii i (Ji4-jju>. i— al ! iCj LjjjJiSLI^ I j cjLjjjJJj-jJJIj cjLijjjj^I! 

» Li-a-iSL? I j «CbJ->J! >Ljj_LaJ! cJ-ax Jljjj 1 932 j»Lc (jyi*- ' a (<s-I (jjjJjJ-JLa 
'.glial i n i 1 1 (j_a (J_AJ_a JU>. (j^j j_*_u_>JL 1 ^qJLjlJI J j a «J (j_a (J_lLSHJ1 (^jix. 
t4_j_*_u_uj ^JJ ' a 1 ' aj JaLa-i^l I d b 3e rt cLcj-UdjJJ Cj^LxJI Cj1jL>.jJLa 

• ^cj-" (_£ 

M-jjLij-^ tLLse-cu (J_«_>>J V I j i i (jr J>.j-j La^J Ltljj La^ CjLjj^pj-uJ! 
3J_iL*_a «LlJLi_o ^ i> i"i Cj LijjUSLlV 1 (^a JL>. jj La_Lu 4«Ll>. j_a 4jc3e-io CjLjojjj-lLIj 
4jjLaji! t-jLbe-uJI (jlj t—ijLjtll! (jlj . Cj LijjjijJ I ( _ ;r a sLi^.jJkl 4Jbe-uuJ 

3jj (J^ jt Lajj . d *C i nl_a-j-a 3jjJ! w 5 i j La j_A CjUojjj-JIj Cj LjjjUSLI^LJ 
Lj al i ii a (jjiv-J (jl L. i t- _t Si jjjl ^jji CjLjjjjijjJ! jJLC jLa LjjLij^ST 3jLjL»^ 
JLq_"i_t_j La Sjj «l_La_iST (jlj . 4_Uj|jjSLI^ I 4jijJlI! ^£ Cj Ljjj^SLI^ I jJlJlI LaLaj 

jj_«Jl_i i_ajj>jj cjLijjjj^J! jjx. (_gjl i ii j (_gjJ! cjLjjijjSLIVI jjlc (jlr • La Sa 
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vijjj-c. Li_<-3 3j_SLa tfjutj i^Lajl i_£j-<-u o i njt 4lal i u u » Lui-iSLI Ij (_gjjJI 
^j^>>jij Jlj-A duLa jL>.!j (j^jjj-u dtj^ . 4_La j ijr 5 CjjL>.j I j ■■^j i 
duLS 4_*_]jL]j ^a-jiLjJ tduLS 4j^liuj C^jL3 (j-u^jjij-jj CLu£ 

(j_a LaI JU>.I j a '* La a o c C)l ise i"ill (jLji L^jLjIo 4]jLa^-U C)l i> <"i!1 (jl 

jj^-j SJ^Lila sLuix. 4_utlj^ oul^ jJ La£ Ltj j" * t (jl LuSLa-ij . SjJL (_£jj>.VI 

t_gj ui j II (jjii>JI u ■ a ' ■ a j ii.ll i ii itL (J-areJ pJL«JI (jlj iJl>.I_jJI £j-JI -^'j-^' 
.oLjaJjj_jJI (j-a J-ijj Cj|ja3jj_Jlj Cj Li JjHSLI V I (j-a j-o-cJ CjLi^pSLlVI . L«-a 

Sljj.3 Lajlj^>.l j_jI_lu V IjLij 5 i nLalLa (Jiaj (j! SljJil (jjl (jSLa-i i—ijSLa 

(j_a «Lc^_a^*-a-> 4_»_ilut (jr-^J l^^^ 3j-j-i-aJi]l 4_iJ)^_l11 S^Jill L^jSLlj 
<_ i U""j i I J Lu CjLijijjjjJjIj CjLjjjj|j-J! LaLa-i i_jjIL2j LaJ_t£. VI (J-a-«J 

» j 13 (jyj-JI cjLi^jJjj_Li!La . cj Lj j3 jijjJ I (j-u ( _^\ gSj I j^LuJI (^i^. lillju 

• J-^' (_J^- 1 _s i'Ii iiLa^II (jj^3< i jlcLjij (_£ jJI ,_jj^5^L!I *l>*-" 
(^1 p J La^.j IjJ^ (O-^- 1 !-^ tiilj J- 3 ,? ^43^' Cr'! O-J^J^J lilujuJ tillj ( _ ;r 3 
ja-Aj^e-i IjJ^jj (jl (ji^. (j^-a-Cj_a (jJj^>- 1 do-uij I j « i 'r-i j j (jj^ all I p4j!>1-aj c_uL>- 

Q^-lCjj V Ijj 

(^j-A (jy^-ll ^ ^-li^JI 3 1 (J^i uiJ Cj Lj^oJ^j-Ll I (j-a (jLulj Cj Lj^3^_j_lI I (j-a (jLul 
tjj^sr i ^Ju^aJ L$_La ^-Jjlj (J^ojj^ 3l ^Ju^aJ jl itv ^3-) Cj^ljjj . 1 JL>. fiCulj 

(j LiiJ ^ (j ^'CjL I ill 1 £_Lt*aj j ^ ^JJ-J-Ut_l 1 £_U*£3J C ' I n^g i ij ^a_uJ 1 ^JLLtgJ (j 11 a 

Laj 1 J-J-^ I jl Li 1 ' fl-j-Lta^ Sj_a (^^J . . • I JlSLaj Ojj-jSLI I 1 taJ 
^J-La-i l_LiLa nil 1 iil_a-i 5JL>. ( _ ;r 3 31 jjJI (ji^. *L2j^U CjLijijJajjJI (j-a 4jLo^ 
(Jjjj_JI (j_a CjLij(_)_J9_Lj 4j)Mjj IjL>.Ij Ijajjjj LjjL>.| I jlj . IjjJl>. Ij i a ic 
JUljij .*LaJ_2JI (j^_Ljl j a j 1 11 II pia- J-A I J-A (jl^J ii_utjjl (^1 «U^tJ LuLa 
. (_p3J^I (jj-1^. (j «J -1^ (J*C i"i 1 3j-Sl ^ILa >."■ 1 imI (_^jj>. t JL>. ^ ^_ulj^4_JI 

J-ao CjVL>JI 1. 1 Ir I (_y£j Mijtl CjUjI£L!I (J^3 (j-a i_<^jJ jl * 1 aj (^-Aj 
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( _y3 Sj^S-jl,! J_l^jl_L«J! (^Lj (j-O (jVI JIJjjJIj 

(jLS_a J£ i Lljj_2j <tK (jj£-JI 6^J '<^J^ <J^ J ' « (jjlitJ J^-ij 

(^jjut (jf I <i\c i 5_SJLLj 99 2 j i .1 u ^jji^Jlj /j\^.jjju^l\ Qja lJjJJjs iLJLc. 
.^L«JI J 1 1 ."ill ( _ ;r a 2 j I jj-ui^jJI (j^L«jajtj j-i^sLlkJ! ■ La i uj| Lut Ojj 1 a 

l_L& (j-aj i(_psjVI glal mi"^! J±3 (j mi i"itl (^yi i ^ uij^I JL3 (jl^ a^ji^Jlj 

(j_o j (i jii < i"itl =LgJT Jl>.| (J^-Jt^t!-* lSO 

jJ* * JJ ' - 3 ^ (j -0 ' " 'JJ ^**~ ^ L?J"*"^ gLul-L^iSLII j-i^LulJ! (jjSij (jl (jSLaJll 

SjH! «lj^>.Lj (j-jLij fl'stl j^LuJI <j-° j 

3j-j_t-£aJiJ1 4jtj^_Ll1 (_£^JilJ fj^^i Ot_tJt_) L^-Lu Lij^ 1 JL>. 4^1 i n a ^Jl 4jj)^_(J1 

CjL>-jjJ! jj-U^La ui£ JjJLs- 3j!j^>JI £JL& (jjSjj iJjsju (_y£ j^LuJI 

4Ji^!j_U ■ Uj jj , a 1 1 j 4_JL«J! CjL>.j jJI JlLa j^l jjj V sLtjiaiaJ! . 4jj!lU 

1 Ulr .3 imi, ill 

j-SLs I o i i ii ^. Ja i LcaJ I 1 j-_cj>.t L_L>.Li_u 1j-j?tj>. ui-jJ jn ii uiJl (jl (^_uj 
l- i j i ii I ^JjLUj la^ji^Jlj JLi^JI (jja 3j_u^ Sj^ Jj i n^Ljl 

>L^jV julII (jJuulI! ' _i j l^SJI (jJti (jLSi L^jLi i4_JL«JI L^ijlj^. oLvjj 

(j-ujl J-g-l ' n^t-j? (jL^ .j!j_a^s.VI JUs- ^yJ! sGjIjjs- ^-J-i J-^jj-' LaJ-i^- jl-iJI 

lL p>jVI (jJLc. a ,<l ,„ >UI ^VL^VI ^ ^ 
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uLal mi ill 1 JLA i <S^ ' w ui-ilal ** rt ij-ii^* Lu-mJ -ij-ji ^^La l_La ijr ^ 

. I j j i ii ) JijLjJIj ( _ ;r Jj_U ^e-ta i "H iijLKj j a" ml I J i . 'j La i a II j I a-LaL«JI 

Lof .SjjIo 6000 SJJLJI Sjl j^>JI ^U-j^ Ii jkJ! VI (jjj V (>stjj 

iij ^kii jiui 

. 4j^La fiL>.jJ ^j^o-il-a 

,j_o La 2La_L»J ^jUJI jL^jVI ^ L$J 5LlaljJ.I (_i£l jSDI j ^>3=-iJI JlJjj 

(Ji-I J ( _ ;r 3 jLiJI CjLyjjs. a I ) La 1 a I '*» . j» 3^=-JI (j-u La-i3 Sj^swjJLl ijLiiJIj jLiJI 
MjjJI JL>JI ^1 Sjlj_>JI Jj^sjj iLgJjIj^s- £ ^>-J-5 (j-o J-^JJ £ La-L«JI 

J-Jjl j I j it (^1 i^o^l i(J_5-stjJlj <j^-jlJ' jL TwJI 'l-i^ 

d » i"il (jjJj^a (j^l La 'I i_d_Jj ,_3^Ij_jj 3ju>.Ij Aj-xLa Sljj J'C mi" I t ^>-jijjLu* 

«L>.j-Laj i 4_t-a Lo-alLa I Cjl_j_La_c LxjsjjJU 4JLjj»La (j^oja-fill J) mi . LaLc 

^3 sG^LLa (j-* 1*0— ' ^ ^ * .^?e_lII ^La 1 cb 4_La_j_a>JU 3_}LU fiLLaLt_ua_) 

^-La ui-ll (jj-II J ' a ) (_^>* tJL^ri-^ 0 (JL? ***' ' L7~^' ^ ~ q 56 ^' ^-^"J Lh* SjJsai. 
jLt^jVI lJlS^jj . ^j?e_l1I s^-Ua t jJil . iJT Jj-A £ ^jja ^J'C mi ijr i^ g I caAII ijr 3 ^ Ml 
jojc_lLI 4-jj>-jL>JI '"'I a^LaJI J23 (jVI JUjjjljj . (_Ll3 4-«-<jtl) j^jL^JI 

.4jli-l jJI "LjJJ-iJI clJ^LcLilJI ^ jJjU ^^lll 4_<1L«JI .Uji.^tl j Sjlj^J! ^jic 
d i mi Clljl j I a d 1 n a -»J1 jJ^L>. j 2j 1 I ^_ua^J1 1 JLA ^Jlla jj^S C-u\£ 1 i 1 11 (j tfog 
4_L_L2JI i_gjJI gj-i-II (j-o 4_jjlj^>JI 3_jj|j_LJI '"'N c I alJI .3j_ii-Vl 

5^ n" in a CjIjL^jijI 4jr 5 n 0 ilitl ^Jl 4^LLaJ1 ^JLjj (jr^^ Cr-^ i ^-^P-JIJ^ L T^I 
a. ) j jll (j- 3 ((*lj^ 14 I OX 4) (j-La (jj-iLa 400 ^e-i Jj_>>j iSljJbe^sj 
Ijj La (jla ^^5c_lII i^J-JJ »l n 1 nil ^1 !>LJ j La * ' La JLi£,J . 4_uLi ^ jjl it 
.j^a-JI ^£1 SjLlkjJI (_gj|jjJI ^ajJI Cj^LcLaj (<s^>-Lj Lujia^a 
^^jtlll <L£j£ (Deneb) 3j>.L>-jJI i_3^«Ji.l ^a-JI i>L>ol jL>j 

SjjjlJu jL«J Sjj j^ LLa 4cLa£ (Sygnus.Tne Swan) 3<-rjll 
OjLa ( La jjjjjjj/) (j-aikg 5 J »" 1 11 a j» j-so CjljLrtAjl (j^. O-a-so Lajj i3jlj_>JI 

.4ilLiAJI 0 jjt j_a 3-1j-2ji ( _ ;r Lc 
« L^aJj-)^aj-o )) jL^t_ijl «L=»oLlII 4_a JLt-aJI cL>- ^_a 4_LaLt_o^oJ «lLa j* tia a ^j?e_(JI 
IjL^JJ .^^5c_JI J'C i"i" j ( _ ;r «jjLll jLl^jVI (j-a SjjJLs. 4JL>.jJL J^j <ll (_gjJI J-aVI 
S£ t_iVI (jLa 1 fi j ' ■■ a 1 1 j ui j 1 1 CjJL»j La jlj-c. (jrLcj > LjT j» (^1*11 
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^a_jJLJ1 £J_A jj_uj 4^1j^j>J1 ^_*_ol_) ^j-^-JjJI ^_l*JL^ ljL>. d Uj a , >. t, 1 

3* Liia (Ji-I jJI ( _ ;r 3 (jjSij I j'^t . <l -1 Ua a J 4-a-iLa £jL>JI (j_a L^J-IJ J ^ til 

. SjijJaJJ 3jL>JI j^x-tlLl (jlLLa J'C i"i_t 

I J taj la 3* ^ uu a rt L$_*_utj JaJL_u_a ^jl^ ^^*-^l^ (3^^ dt^J 

cUaL»_a iC\JL&lj-U jjj-u » I 1 ^jy^-JI w 2 La_4»-i i4jLiUI * Ij.} 

jLjlJL) 4_j_oL>J1 c\JaLt_uaj c\J_t-£aILa '"'J^ > c*~*"^ i^uuu^X\ 4_L4_i J_*_oll ^o-jjlJI (j-* 
j-o^/l 4 jlr jjk La jIjjL (jlr j . dil j (jlr JL\a , nil Ljjill . j»VI 

jj-C |jLj_«_i (_L>.j_j J_JujJI (j-<-u i." i i Ll (jy^JI tint I CjMjL«-II 

IjrS La ^LSLa (^^J . ^1 J lq VI jj>.VI ^u*Ji^-! OjLh? fLu2?l .^a-*J Vj I j ' U j ^ 
£j^0 IC 1 f , n a i"il CjI^>-Ij ^5^1 ^l^ uf + tL ^>*3^ l-^J-?-* 

t d-UL^Ia ( J-SLtTu_i -j-u-^-JuJ Lb . fiL_L^t_i_JiJ1j (^Poj-^jjlII jj-* J-^' ^jvj J_i 

4-Cj-luj t ^ Ifj -a *jJj^eILjj i^j^j^ill tjLiio 4jLiiu LLnTo iXH * j-ujj^-uJLj 

4jj1j icl)Ljj)j3^j_tJlj CjLjjijJjSL!^! (jLifu L^jLtlu i(J_<i->»J Cj 1 jJjjj^_uJ Lb 

3 jJ, ^-u-^-lTuJ I ^Jl j-lia-il LoJJjlB . L^_La 1 J_>. (J-U-tla ^j^>* ^ J ' " 1 g ' ^^**' *" (jr^J^ 
3j-j>. J_a ^_j^>- ^(jj-^u t ^ ^J* * I (jj -i j-<Cli.uj (J-i 3_i ^ LjlI 1 CjLj^j 1 j 

,jLb t^LuIajVl l^i^>J jqJ jJ jrio ilit I 4_iB tJJ^J (jl (jJJ-ll (jLSHI 



182 



i^LiSLII L^-llaj ^jy^-Il <L>.jjJ1 ijr i^ jug (Ji*t Jlj l_Lt3j-*_a (ji 
^I^, (j^-iLs JLjJU^, (ja£Lu_u 4 ^JjjJjo_j_lJ ! ^JuaJ (jy-J-II 4jtj^_(J! *Ljj-LtiJ! fa^dj L£ 
I 2 b ' (jl t^-^cJ ijr^' ^ J ' " " '"'^ -JiA£. i. i i (jl 

ifiLt_L»_a (j-*J 3jL>.J (J^L>. i^Li_« (j-^JLl! ^-Ht SLA ^ * ' A ijr^ 

(j£LIj . ju>.1j ^J_jjJj^_j_L) i, *1 ni^i (jl Lu SL o-i ^Ls ij^paj^M j-^. j-*ioLui JSLjIij 

c 1 A" * L$_La t> J» ^J""?" l)* T J ' " ^-y^H^ri-^' (j - * ^? J ^ JJjlI! 

L-d-jJa ull (JjL_u (j-O 3j-L4^ ^^-^ 1 JJ'^ (j-1 J-11 (j^_J^J-ua^1 (J^_uLjJ-L(lJ1 dJJjLi 

jJic (jjJI (j^C.j^/1 3_ui£ Cj^I Jljl I <iKj iQ^Cjl ^1 SJ^tia Otili.! jjKtl qjs 

(jl j j i"") t_!jL*nJI tfjut .cjI jJjjj^ill (jjs Jjj-LI o^l , -l- s ^jj^ 

. Lul i n~w cL) Till J^l ^^3-^H5tJ-^^ tlh* ^ (jr^ 1^3^-*° (J '"'^ 

(^ in fj ulJI (^^_Ljj-j^_j_l1 I (^^jdlLs . LlA (J^Jbco J-^J w ^^ 3 * J- 1 - 0 ^ L> *3 J 

-rill (_gjjjJ! i_ij^jjJI (j^. Ljj-Ia-i £ l-^>-J ^-j-^-j^ * ' 'ajJtJ^l\ 

n. t < — « 1 1 | JLA CjI j i>ij-aJI ^jljluj . I 1 J a La tj-al JLi^QjLl (^yl^ 4_lSLIj 
4(_^j^lj (j n q i"i T1 (j-^-J 0jj)j-a ^I—ljI '"'**' -^**" ^_Ljj3^_j_l1I (jl ctljLflJI d j (<tj^JI 
(jlj LxSJ_a CjJLjii. (j ii n i"i tl (_L>.lj ( _ ;r ^ 4jjjjJI (jlj_till (jl 4ISL2JI Sj^LaJI J 
^(j " ' ^ ijr- 5 -^^— (^alSIxJl (j-o 4 ijr Jjj>. (JSLioiJj LjJL>. c ^tJ L x iJ (j ii n miTI z^j^ 

Sj uil j a j la III I glllal i ujj , ,, . 3| LjjlSjul *ljl (jlJjjkjLo I t^Sj ij-iJaLsJI 

(_C ^Jj^j ^a_j_Ll I i 1 i nl**(11 d j i ill i (j i n i La . ^-A^Hll (j n tj j^j-a I 

. 4jjjJl!I (jLa^' (jr^ lSJJ-^' ^LajjVI Cj^LcLoi J-J-»-" LiSLx-a ^ j i aJ JLiiS 

jug miTI (jj-ti^ *• JuVI (^jJI ^ Q**t i n ] (jl (j£La_l V (^j^a_Lll ^LajjVI (J^Loj (j-^lj 
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' r 1 Lea-All ijr 3 43jLo jjjo Lo Uj^>- JlS-^j Jju t Lo Jsa_oIL>.l . 4_Jj^1 

<Gl_p. <bp3 iOljua CjMj j| 

^jLj_uLo L$3l!i jim uJI . jim i"iT1 ( 2>^ (J-AJLa JL>. i ^ r ll t_dJlljt_a i )j \ i nLi 

^jjl it ^1 Vj^tia (_gj^j_tl (j<j>.J|j Jj^jtl J C I fljj LaJLuLS . 4jLoSL!I 4_j3 Lxj 
^_ojJ1 ^J^Laj 4Jila_La ^jLs i^jVI (j-* 4_u_u CjIjLlLs <Gj_u d nm**. J_*_i 
4jfj^_J! Cj^LcLajJI jj-* SjJUjILa mi a, ^J*\ ui > ^jl_>J1 ^jJI fiJa-U jj>.L$j (_5^_*_o 
(j_a JJsi Sjlj^jJI CiU.jJ cU-3 Q^Sj (jlSU! (jJI Jj^ij <_,J>. iSjjIjjJI 

^LojjV! cj^LcLij . Loj_2j Sjjio *j ■'•■^ 

I i a I 3j (jlaj-aj (j ii n uAl 4_ul jJI 4-ujL>JI (jLa 43lj cJsjJI ■ LuLaJj 

J_Jui I ^ I » ->«j j-j-^I 4^.jJlj ^jjl^jtl (_^gljTi i uj . L$L>.I J Ja j i i r\ 1 1 j 

5j-j-LaJLll 4jjjjJ! ^jil! ill La I taa» £^>_<Iijj ijj>.VI a « ■ II J I j i aij I al . alll 

i i a j jljj_Lc.j . i" U j^Lilll ^t*. 1 iS^' 

. ^LajjVI Cj^LcLflj (j-a 4_uLj ^Jj- 5 Q'"> '"'^ (j I " UJ ! Jj^J jLojJ! 

4^LIa (j_ajjj 'cA-? 1 "^^Ij Ui-i>^' iSj ' * '** '^J-fl-tJI OJUfc jJjJ 

j SI ta ^ j<s^5c_iJI . SjjJU»_a Sj_j_aJ S« LUs'i/l j n" i n" u n< uAl ^Li^LUsI 



(Ji-I J jtl «LLi3jJI ui2j I ( _ ;r 3 JljJ^JI ^La jjV uiXI j_uQjl 

(^LtJI aj-jJLgJ I ^Lajjlj -Sj-JJJ C^J^*^' 1 '" a 4J^>L>. JJUjjjj ii <i i"itl 
L^_5e_Ia-m J-Jt-LJ I aM ^ c j_«j>.| Lijo (j n n i"ill j_u^ijj . j^jJLl 3jlj_>JI 
jG_«j Lg_Li_i i^e-La mJI IjUt 4_ujL>- L^jt-a i ^ » . aj «L>-jjJ Lgla-lj (^j-ll 
n o i"i tl ^ i LaJj LoJl_Lcj . 4—i l«3j^-(J1 i ^.^.1j«tl ^5-^ ^LtiaAJI ijr 3 l~A^>« 
Sj_ajJlj 'j Lta c • alixm L^jLa ij_«j>.| LS^L«X. i tLkiaxl I J iQ^ill SjijjUll 

*j^>JI j 2j i iij i i-illjul . Ltiajt ( __paj^/L ^ uiAj uJI ^J*^" ^-OJ * ^ o j o 

■ (j ii n i"ill (Ji-lj ^ i ii 1 uJI ^1 la ill (j-a ( _ ;r L>.ljJI 
i>JjLj . j^paj^/l ^jyl^. ' ^ Jjtj i ii (jVI jj-* (l^U-uiJI CjljLtLa Jjlj 
3_U_Lt!u ^_L^aj ^dl (_>aj^l tjr^- a ' '' ^ ' ' n 0 i"itl l_3^_*_u 
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4_jJL»J1 3j1j—>J1 CjL>.J_i JJ-^r **' ' "J • pJL*J1 ^yia! ^jUj j| . eS-taJl J-*3JLJJ 

^ji^ . pj>.j-i jj-I ^j-ui-c-uJI jj Laj 1 1 * ^ jl^ 5_)L^_J1 3jj>. u o uJI £ j_Ua 

Lij^jSLi (_)-><-iJ A ■ a all J-><JI j^e-JJJJ '"'I La_taJ I <_2LLaJJ 4jL$j 

t • - (8) " e 

p j **' * **' rt I UL^-^J- 3 *- 1 ( — ^5 JJJ Lx->J . «LL) JUfcJ ^j-qjre-JI jj tV< 1 1 » ^£l^tjJ1 

JJ i ro" l- ' i n-w uilflJ JL3 jl njLLuj WjUJJ lSJ-"- 3 Cr'l ji>^' (J^l OJJ-^'-^J 

( _ ;r L>.l jJI p . ..*tl 4_j^ ^ j i aj (_g jJ! dJsjJI (jfjLj 4jL^i!l (-5 -3 w 9 • ■ La £ l-'J-«-« 

i '11^" i iij ^1 JlJijJ • SjijL^J! ■ Laj «-LtaJ Ij 3j!j_>J! CjL>.j J ( _ ;r 3 4jjjJJ! Cj^LcLai!! 
fljl j J 'I ( _ ;r i (j ii a i"i 11 1 jJl < mall j i uJ i_3jjj/ i4i^ (_gj^jJ,l pj -l! j tl 

i mi i_sVT ^ * ' gaj 3jl>.1j 3j-o Jjulaj <d , 3_}JUiILa ^i_La_u n o miTI 

SJ^j_a SjU>.lj ^jjLc. «Lajjl^ ^jls »l i a all ^1 L*y>- ■ La a l~ 4jL^JJI 
»j LtaJb 4jjJ-aJI J-fl-iu i— i n'q ii_3jjiiSHI jL><JI (jr^*' fi ui£5\ Lai .jii^l jl 
Jl1x-1 J-*^^' O^- 1 ,^' (J"° ^-2^ jinn i"i Li J^c^a f^XujlAlA] 

• J ^ '"'^ (J " " '"'^ ' a < a 1 Lfl^Iu .^3^1) c_^o^ jl J_a ^^JJ L-a 

5j^e_t_U n <a i"itl ^e_j mi aJb ' rt ^1 » MiLt lG_Llii ^ nm i"it1 a I La i 1 1 ^ l**i o J t n^g 

4jl_AI! ujjJ ^J^*- 3 S^ubLaJl 4jj!jJ! dJJj ( _ ;r 3 LJjjv j-La-i-i LaJti^. 
■ La j — i j ' ea >■ I I U5^' CjI j JfLo sUiflj^J! CjLij'C i nlltl 
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p -r~ I,,* U j -» jf s | (jjj jjVI . Sl_L>JLl 4ajla La ^jj ( _ ;r 3 

i_JJ! dU j .I <i ."ill LjLSj (jLa I jiSLaj . sl^s-L^s cj j jllU cJijIaJ! 4jslj_»~/l 
!jL>. 1_«_><j ( _ ;r ^£^£LI! ^ujuJI jl SjIjlxJI ( _ ;r a ^ ■ • -«j i ■■ L^-La i_sajiiSLU 

tiJUj (j-* tlft < '."tl CjIjLlL* Jjljj . 3 JL>.1j ^Lji d 2jtLa <JSL! jj-k i^^pajVI 
~* - \p LgaJl JaLiill i, f 1 1" <J^^ 1 ->■ , ,. ^Ja_ul LajJs jmi i"itl Ot^JI 
cLjJLtJI d se La i ■■ SjIjjs. -ij-JJ i=Lu£jSLII JLtJI ^^jJlI! j^!j_a (_yJ-!l 

Loj 'j-^' '^■j- ui i lSJL?-^' ajj^j i '11^" i nj jj^^/I 4JcSLI! I j p^*-i-JI <jSLJj 

^J»_3J1 31a->a (jJI j^ajOJI ^ >9-V! (3j-<-uJ5 la>U^ 

i^yUsUI ^ jl£ L»£ hjVI dJLla ojSLj (j! >La ! jSLtj .SluL^I)! (jia^uVl 

(jjlUlj ij-a^-l LS^IaC LtJL>.i ojSLj j _ y jJ! 5j>-jJijJi.l ^jjajJ! CjVLs. jjjSLII 

^j-ill ^_La_*_o jj-* cl)^-*-* 1 <-iL>* (^r^ ^3 ' till (jj-IJ lJt^ 4 - 1 i(j-al2jJLl ^^Ja-uVI 

. 5j-j_t-£i3 SjUnJ La^ mi a ^gagj V I ^j-SJ1 ^-Jt>j£aj j-<jj>.V1 jj-a uiXI 

■ a-loim I Mii a 4jj (Nova) j < i n" i U ^a^=-iJI I j-A Jj-o ^ <i i njj 



^ VI iijLso V cjlj«in~iiilLa (Super Nova) (oJa^VI ji in'mitl ^ LoL«j 

Ls_Lu i(ju>.j|j JljI^JI ^Lojjl (jjs I j'.al U j n" i ii"j i«L>.jJijJ.I 4-LHJe-JI ■ " ' I a jja-LlI 
^Lajjl (j-a I j'.al U j n "i , ajj i fl 'j a * 1 1 ^^5c_JI ( _ ;r 3 p lac 2 1 CjIj » i n" i nil I uJj 
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I p la « a ' aJuu pJkc 2 1 Cilj » i n"i i nil i_aj-2jj .jm i"itLi ^ g-u uill ij^cJil 
j_Li-a (jH-II (j-* SjU-tl oljjJI (jLa iJL>JI SjtjxtaJj . ^LUaAJI (jJJ 5Lut=ti-iJ! 

^jjj CjLaLual Sj_j_lSLI! ^_jj*_l!I l_ijaL*Iu dllj J^tJJ if^? - 1 "^J^l ^ *C i"i a 

J£ jj^jLH^rFJ CTHpjLH (JjUt-ftjJ (J^'j- 3 ^ j L 3 Lx< 3 V "j-* ("^J • j-" 

j_<I/Lj_U ^LajjVI JlIjjj . JljJlj*JI Vjj^jj 4-JLjj<JI 0 JJt j o~ 1 n" j i4JL>.j_a 
(_ylc I 1 j (J£ (_g j2Lr>o Q^'CjIj < ii (jjJji J- 3 ^ tiUisj ' I ' eajl Jj J->JI (jjSUL i nit 

3j!i ^ *C i"i**i I id)L>.jjJ! cjIjLjJLs ^j^j- 5 * '^■•j^j 1 ^JLH^rHJ ^^JLH ^® 

ijr S « ' 2 ' -» ■ La » JLa dul^ a^iI^JI ( _^a_auj (^jvjij JLt^JI »l ifu i uLi ijr 3 
L^tiaAJ JSLjIiJ ^jy^II i^^5E_Ll1 4jr 5 (j^ ^ ' ^— 4-l<3J^-(J1 ^Lui_u_aJ! Qja La 
OjjVLa .3-jLJ II SjjJ. ji-VI L^jJaJI ^ 2 -1 j j " c I 1 a-U LoljJsI (jVI 

^ j^>-jll 1 ntlSLlI j 1 1 '10 1 ii-v ^ ji^jll DNA « Lo» i^jj-IJI -1 — tl ^ 

i^LilJI j SI La a (^yi Jo^-jll (j^jj£LIIj 1 LLoJ Jy>.jJil JjJL>JIj iLuLuj/I 

. 4_uj_=»o jl 

I jlj . <Gl j p lacVl j < 1 >u 1 11 U jLjtAjl ^ Sjjj j^VI jj^jLluJI (jiutJ J-JjJ 

dU j ^La i(_p3jVI ^^jjIj^jJIj jJI (j-o I j 1 1 11 1 j-uSLII LbjJ jl>- (jl^ 
(JS[ uijj (jl J^a p t^<- VI cjIj » 1 n"i 1 11 U cjIjL*AiI (j-o j-uSLII cjjjls- [j^. pp-Li 

Jljkjj (jl (jXjs-Li ,_£j^>.Vl 4_u^jSLII .-.I a^Lall I La! ,<Gli ^i.k uJI ^LtaJjl 
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VI 1. 1 it jJI I j j ^Jl^t" i iu V L«_Lu i^^lJLlI^ LSj^-JI (jjs 2 ; , ^. 1 1 jjL-u^/Ij 

i_utjJ! (jl^ jj (j i utTi i ii (ji^. LijLo* iJlUl^ S5-J^ J V a 

5^ t ii1^_lU 4jjLa_a 4jn ifr^M ^JLc jj_a <^>«J.i Cr^" f*^^ ^ J-5rJ-^ ^9 
aj > Ml I mi i a i (_£j_&a^>. *s uij (ji La-^J^-jq I ^jj t-»"j 3l_j_>J1 I mi i a jl 

(^-Sj Jjo-Ia (j-aj J-La CjjJj JL3 C^jI^ isUSLx-a SLpJI (Jj>->>j (jr^" CjIj jJlj 

£_a (jj^l jjj OJ^-" O"^ '^^J Cr^' 4-uLi.a-iS^JI j-i^jLulLI 4 j i i u ill Sj^aJLa 
jj_a Jjl°l i^J-<-u >-^J-y ^ J's uU ^jj*-l!I (^yi SjJalltl Cjljjl) <Lu-uull Sj^aJI 
ijlj^Vl piacVl tlilj*in~inU j 4^>Ljjl!I *Ij_4J>JI (»>5tliJI (j' tilAJI 

jl (jj^iJI (Jj-><-!l C^? 0 cr* I '" " " o'j •SjlXI L^ii CxjJu-a (^jJI (jpl_ojJlj 

4_jjLj 4_o*Lj <j-aj • 4- L ajre-JI *Lj_a_u_oiI (j-OJijL_u (j-Gjj.} ^Jj-^ t — ii* 6 
\j * i n**( i n a jl_] 4j? j>.^j ( p ^ r L^. 4_LlZ1JI CjljjJI Cj lx.^_aj?e_a ^j^* * 

jj'^ a <-^9>J "i 1 '"itl a! la.111 J'C i"i"t jJ^lS jl j^><-!I j^e-iil JL3 (jl^ p lac I 
*L>- j_a (jl j_j^^M (JLa-ljvVI j 1 2 a 'I i a a -0^*-° o' J-" 4 -^^ * ' 

(jl-J (2>-J Jj^>-jJll jLlJLIIj jL«JI ' " ' la * ' '-*■ jLa-iiVI I JJt <L«j>.LlII S-ajtj^iJI 
LaJLuLS sQJIj 4_o.Lj (j-aj i4jl j ^ i a a i"itl al la ill I fljSS « JU ^1 Cjjlj i^jja-JI 

JUj i^j n 0 uJl (."'K Mil 

Sjlj_<iJI tfJUk SJaLlaJI j \l , ^. <i i - , ^ I U I j i^jjjl 4jjIjj>. CjjJjj .(_psj^/l ^1 
i4jljIj sLo-Lj (j-aj . 3Ll>JI « jjlu Lajs 3 ) gjt 1 1 2_^j liajJI CjLljj^>JI 

CjLjLt_JLa . n o i"ill * (jr^ 3 J-aIL»-a |j ■ ^ o**i i n" j^paj^M ijr Lc 3l_j_>JI ^jLa 
CjLil ^jj>JIj . A^uLuij^ 4^Ua A j i mi i"itl S^LLaJI Jjjsoj CjLijj^ill ^-«-><-i 
-j''"! <-la-La 'I i as. -5j^*-a ( _ ;r A 3_c|jjj| Llllj^j .CjLjLjJJI j'n'l 
^j^x-ca IjSLa^ ■ tj*-zr i"i ?Uaj I J a i ajj CjLjLiJjl L^_i_£> ^JLa-" i n" n <i i"itl 
( _ ;t jJI cLuljjJ! Cjlj-iilll (jLfl lj_o.|j . (j ii a i"itl (j-a S^LLaJI J a" i n t Ljj_Sj Ltl^ 

j j la ~ 1 1 3_aj>UI 3_JjVl SjUI aJl2j (Mutation) 3_jjj|jjJ| ,-Aj AUtt ^^jG 

Jail 
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■ •' 1 1— 3J-2J3 2 a I U II 2_JLc oUiuia. iy-^J i^-ujSLII djuI/VI ^lLsL^oj Lujj>. 

U I c 3l_j_>J! J^Laj (jlj p la c 3? I CjIj » i iu i u U CjljLa-ojl Lyj_2j sjjiaJI 
.3Jl_jjljJ1 3j-u£L1I ^j-uJ o uii! ^jLj-oLLI Cj^JJ Lujj>. «Qjs_] jjlsjVI 
La ^ISLo ^1 CjljJLa (j-o d « La a j *jJLlC jl JlC (_L«j>o i *\ i\ jj < a3 

jl ijj^'j-^-" rO < ">tt (^j^sc^o j! n_i_&jU Lgje-Lfl (jSLJj i(_p3jVI C^rsJ (jj of 
j| J_«Jt I J_A . 4_ijl jjl jjx laJI (j-a j^j <UaL-ujj (_p3jVI j-^. Ijj-oje-o Lo$£ 
cLJLc 4^LLaj 2j^a- i"iU (jjjLajJL) ji LaLc cL*-<l/V (_p3jjilu LaJ_t£. Ljj-i^s j J i aJ 

£-<Iij Cr^' ^-^tH'J-^t!^' "^J^ l-^jj Lf> , w 3 *— ■ ! ^J-^j!>^^ 

CjL*j3j-2JI jJlCJ JjlII JjLkjj jl-Sj-i (^LaU! mJjjJlII I (jTten *^^ t lLjJI 
fjj^sVj^ij «Lcj ( _ ;r 3 ^-uljaoJI d »U»a I lU ^ , ..i | j|j .^^SLjjLaljj J'C i"i_t sLaoajJI 

4^_Jj1j^_jJI pi « Mil QJ n I (j-SsLt-ajJl-S t(J-Uj <3 1 ^ (J^ Ml 1 Jl*J1 <JjL*_0 iLoJ i^J-LOJ 

pJ*_u 4_l9LlJ1 Cj\ ^_t-a VI jj-* • «Ljt£j-oJ1 CjI ^_t-a I ^j^* * (J£aj 

(j^o IjJLc <_i!l_L& (jSLI ' fl^SLlI o'j'^ Cr^ w Cr^ < ni VI JaLSiill 

Cil i n->JI J^rf. p->-Li I j i eaju ■ « mi VI JaLuilII d j U « i Lxjj Cil qj^o VI 

CjI jj^sVI £^tj i ii t I jSLtj . i_i2jjJI j-j^- J-fl-u (j^ill £ ^^ c 2JaLta-i 2j^a- 

3^ i** I >j-Tj cj! uu ji^ c^jL^ (_^lll 5_ujSLII 3 < miVI 3jjj>.LlII 

cjLijj^^jJIj cjLjjijllSLlVI (j-a -^tJ-*^ (jJJ SjjSHI 4_ujSL!l 4jl^VI q\ »l ■ all 

jjsJj Lo Li^>j (jl . Lu^j^ *'^ :>, ^' j^L5^ (J^* 1 O^J^' 1 '" a ~' 

^ 1 la S «Lu^ d ♦ Mil cLt£, ^Iljjj i4_u^_UaJI (j^ < ' "H t — sVI Juloj ^jl£La cU_oAj 

j^Iaj ( _ ;r 3 A 1 1 im'ijJI CjI jl^--tl eajj iJluL^ Lx-ijJ • 4_ulj^JI LujLaj , 2'a \l , ^.1 1 . 
^3 jl (jLjjjjsl j<uJL2JI ( _ ;t j>.jJjjj>JI j i -«»tl jLajjl ( _ ;r 3 jl sLuljjJI 5j aj uJI 
2 < miVI jjjLoJ CjI Jj i - La (jusjjj ( _ ;r Lc j j i nil ^1 LijljL>.i Jji JLaljl 

,2_Lij£J| 

0 ^ tj t i t La 1054 j»Lc: ,j_o (4jJjj) Jj^j 4 (^Jj (jj-j-Lj uaJI Q^jSLLill ,_Ltc-<-u 
LojLcu jj pj pJ^o . (j^jJI) (j-uJJ^J ^ 3-?° 3-*-?-* Cr^ a-jxgaJI pj*_JI » 

(^jj-LaJI ' d Lagj g ^jj-^J * »1 o i ntl ^^jjs J^>*l p-? 0 LjLjlX jj^I ^-t-La I ■ La 9 

4jLjl3j Sj 1 liaj. JJJ-JJ (JluL^ i ( _^j_usVI ^^jJiJI t_!^i>JI ( _ ;r 3 pJLuJI (J^s- 
(j^l i-3jju (j^ejj J-«>UI p^lll I Lcajf Lglifcf JLkLi 2j<liitl 2j5jjtiLi 
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i^jjL_uLj^ jj^uu jl>.j 4j t i JS|jIl>JJ ijr jl_tlI1 ^t-dil LiLSj ^jjLj 1 4 ^j^jj^LJI 

lJL)LLa_a J^l^JI j-<i_SJ1 ^1 4-j-ctuJlj 4jL3j_a 1 JUj . JljJ_>J1 ^j?e_lLJ ( j_ a ^laJ1 

I I jut (j^ 1 

LlLli 

*j_tiaJ1 .j mi? SjILilj 3jij->Jl1 ^^rj-*-!^) ^^aj^l 

. (jjja 3jL>.!j Sj_a 3j^*-o pkr ^fl j < 1 n"i 1 n U ilJJLs. 

j se » ^ 1 1 ) (_£J_1I i4_jj>. j o c <J^L>. CjJlj>o ^ji jJUijj 

J .' a >j " ' a J 1 572 aLc w a j a. I p Ike 1 j ' ■ ■■" ■ ■■ a p >i ' 1 054 j»Lc jLjtAj! 

^j_a i_ij^5j I 604 j»Lc dlli Jbu j^a-I jLstAilj iTycho Brahe 4_utljjjSLu 
p ^ i ^ ♦ , ,ri 1 ,1 a jLrt_flj! ' k« se b pJ i_Laj>J1 ^ J i n ' jJLi^-)l_A^>. 

: L^a t L>- j 1 1979 j»Lc Nature ^Uajj-Jt 5lL>J,! jJlc ^ i jjjJ (j^^jj 
I Jl>. jujui jL^cijI (Jj?lLu 1 979 ^^2, jj- 0 ((j-^jLo) jl jlj-^o jj-* c^'* 

vZjIjLauijVt jl < uu 1 ill 4£Lui SJaLj/^j LaLc. 4jLiiij X-Rays 3 j m i nil 3 < iS)>U 
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3_«-lc.» «49 (j» p fc> <~ VI j < i n~i i M U LjLSj £-0 (^Ijiil j-Sj-U (jjjlrtlll 

jjjl (jl^ (j^L>.La (jV. ((^j-jSLJI (j^L>.La «La_LC» p_*_oL) cLa-jJLlI aJJb i.'ijoi n 
Sj j i i <a 3j-j?e-a (jj-^J * L^Laj-^l 1 m^JI o uJI 4_j_UajV1 Sj^LII I d i ^ * m?j3 
. 4_jjj_Ua 4_u-u L-oJl 180 ijt<t<i Mill LlaLLaj (j£. 5jLA!l Sj_>JL 4jljLj 

1 o j rt J . (^j «-L^aJl (j^vLjvLa i^-^^JJ (J' cJ-^-^ 6-1 *^ 1 ' L ' ' ^ t *- > * 

oJ^Lajj (jjijjjLa t_! . (_£Jl£jj Nature 4L-*-a (j-a i ■■ a i J)JL«JI ljr a^ ij_aVI (j^J 
4_Lal_<j/j_i 4jI j) j ) uaJU I JLA Ijju^sj i J)!jJLLUjJ J-g-«-a 

-1j-j_Li3» g ^ L^aAJI ^**i j^j-a 0^-* (j*"^" 4_j_aLiJ1 CjIjLscojVI I d ui^ jL^>« 

La jji Sj_aij_I! w I c ' Laj j j U 1 1 j 2 La «Llj| « 1 2- !j_j_Lj^ » j « 1 1 

4_u^_UaJ1 (j-w Mill cjLua ga * Jjljj Pulsar w £-LaL*-u £^-Ua jlaj mi 

jjjJj ) jl aLj & (jLa jJsjALi I »*n Lu (jj-UjJI (JLojVI (j-a jai.jJLi (jSDj • ■ La 
^ « in" <n U jLst_o_}1 £_a i_La_uj-a LaLc. d * mi! j^?e_dj (ji ( _ :T JLc (jlj < aa * V. 

(jiutjii! JL«_o-VJ L^ls Laj ijjj! jj Sjlc jLp£.VI (jljo-Lj LoJtj < Lag al 

aJ)LjlJ1 1 JLA (j^SL) La_ijj . ^ i n o uJI a I La * II (j g 3-a j J L^aJLl (jL) 

Jljlj I j tLaj mj-JI SjJiLc <Lul '^-'*» CjLoLd 4_uuo 4_i£j_a (jg. I aljeaXI (_£jL«JI 
4_LUaj»aJ1 «49 ^j)) 4j3 _b fiLut^ttJj! ^jlj-jjJ! ^tia^o SjIjI ^^>^J ^i^La ^-^J 

p La c 2 \ ^J-uu-mXI »1 j i"it (J-° tjj^LlLa jj— ' ' La < 

LaJLi^. ((jlsjVlj Sj_flijJ!j JijUax.) (jl^l jJI u 1 no Mill A LLall I j j L^a (jl 

i_^ljSL!l tfjutjjSLlj .4jLoSLII 

, taj A-» « j j , ^ 1 1 1. 1 j'a jftlkcT jslxjUjula jL^uijLl ^ >■ i jf J^^l w lc 1 ■ (j 1 
Cjlj) 7- f 11 £JL& (jl . (j 11 <i mi 11 (j_a a^->o (j-« 4_ljjJL11 t~S\ ^£111 

(jLa (_gjj_L]l JjJSjJI (j_a L^jjijJs^s J)JLu - Uj j , a 1 1 j Sjlj_>JI CjLvjJ) 

^ i"i» t jug Mill (j_a ^)-J^1 pjre-cB t(j n (j Mill j 0 C (j_a ^j-uSL) ^ 1 I (j^-i t 
4_«_»ia_i (J^>L>. ajjI it mj-11 J)^>.jJkl (ju>.jj JljL^JI (J^»J (jl g^La-i 1 n_i ^lilj-o 

Mj-jLj 3— JJ)_9— Lll '"'N ** 1 ^~ 11 Mj-lJ Jl S-uVI (_L^ l(j^ i Mill (jjl (j^J^Lfl 

(JIS! .°:.t jjU'.t (_sl£ o^j jjal jIj (jla 1 1 . ^Lj^L ajjG S_uLlII 3jo.jJ.I 

.j_j_lSL1I ^ja_JI IjLfli (J^s- SjJlljLlI t_i^l^SLll (j-a (_gl mj-Lc Sl_L>JI (jjs 4_a J ii" a 
M^_b jLse-d-ll Cj±\ sc j mi cLj! j^>*1 (j^-a (jlS 1 nil i—Sj-jlj (jl 1j-iL) (jj*\ j 1 nj 
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(Jjiojej ^-3 ( _ ;r aj*_t]l jLx-ojVJ I jo j-^t 2jl a£Lll La I jjl/Lc I jl p^-iV p j 1 >■ I 

.jLs-iLiVJ I jufc pfl o a»j (j! 
m£j-^j— a '"' 1 ^ajre-LlI jL^jLlVI CJJJL=*J ^j-uLj-uVJ J_l^_oHJ1 (jj 

!jlj>. JLjJ mi II i La « LtaJI ■ (JJ^ jl i ntl ^Lajijl JlJJl-sJI q-o lj^>- J-f^ 

i JLj JLr»JI jj ( _ ;r 3 CjLijjjj-JI £-a ^ ^a-tJI (Ji-l-5 3>->JI CjLijjjSLIVI J'C mm" 
Q « iJI I j Ltajj 5 'I i^axl Ij 3JjLajJil 4-uLij^SLJI Cil lx miII ^j-Ll L«_l2 
j^uSLi j * ir> t Lqj^jv ^JlL^o 3jL>.lj 5 a\l 0 ^ ^JJ^ 5 1 ^Jl pj^e-LJI t _Li- 1 _i jj^tjjj 
l_£j-£j-U *j-><-!l j^a- ri I j L#ia i."iK mi" (jylll JjJ->JI mJ^JJ CjL)j|jjSL!VI (j-a 
p^=_iJI jLa-ijI dJJj (j-C jJLLjj ( _ ;r j>.jL>JI < ■ u-2JI Jjjj Laj^ ' aJutj LjJL>.Ij 
(j_a LjUJ. L)' Cr 0 ^?-^' I O^^J ((pkr VI j » i ."i i ii U » 

tfJLA £jjjj>-J . I Jj' a CjJLs. (_ylll 3j_>J,l ( _ ;r 3 mJj^s-VI ^_o^=-Lll (JSLI <-ilj" miU (jjjQjl 

(j-a ^i- 1 (jr-^ jL=e-fl-i>U t(j-^_L*_ujl jj-a df*- 1 ^- 0 4jtx*aJ <J^L>. «l^ttjluj»a *lj^_>JI 
.»lj_j*JI ^ Sjg~iiiU 4_ijj£J1 4jjUI <_iL*]Vl 

l_gj.II jOJ=-tJI 3-iLa p La « a «LUaA!l ^1 i_4£.j_tl "p Lag VI j * i n" i nU» i_3JL2j 

j^LJIj j»a-uljajJlj i JLjJL>JIj i^jSLlLJIj iQ^jj^LIL^^j^-VI CjIj jJI ^jja Sj_u^ 
Lg-Lu La_L3 ^ La pj 1 1 4_l>.LjJI CjLj^Ja-jill (j-a (jjSLU ^j£jX\ *j-><-II '1-^3 
j se i ^jjJI L^-JJJ ^? J .'^ ^J-^ Sl^aJ ^J'C uU ^^^yllllj ^_)j)^_(JI ^^oJlJI cLLsL-o^oj 

4 mi a's ia 4_uj_=»o d J La jj-a 4_iJ J_a IjHa ^L»^ (j^^-^ l_Aj-LiB ^-Lu jrni mi L^jI 56 I 0 
s.j_>JI jL^_u LaJ_t£,j . cLcj-i_uJ jJJ-i i _ ;r J^ j )^a-u p->»J (jj-^J 2 * - ^ ^ j tcLLu^j 
^JJLj 4jLs i^^^jJjjjJI pJ=-tJI \jJt Jii-a J'C mhI j_aj>.VI ( j}^- a -»-" Qji (_gj^j-ll 
^jjii 3l^j ^Jt ((^jLLaj-i-oJI p_i J_i_u» j^j-a ijr 3 i ^^jJ^o-uJI pj?e_(Jlj cLcj-i_uj 
cr<-J^-J LljJjJ jjjGj (jjL^jLa ^^jjs. pJc^s- mJjLjij <LaLse LtaJI 4iILi 

«l_Lji «Gjui/ ojlyjl (^jJI 'l5j-2JI i njULim L^Laa. t_jjCbcjj 3_^Li]l 

i , njULutll (_Li>JI (JjlAj La jlj-c. 4jgJr i"iU CjI aj i n->JI ijLl^jVI 

. .. j Lai ' » 1 1 JJL^JI CjLljijIlSLlVI Q-»-l3j Mgj" miU l_i^4^ (^yi J-JjS_l sLLa 
ijy jj-a ;^u3 ^J'C mi i ^Jj t eLa-Afl 4joj^Ij CjLiJLiJLi jj-oj-I 4_j_ajj>. CiLcl ♦ mi! jljjjl 
Ltlj_i LuLa i4jjoSJI SjLill oJUt Sjsjj>.| JL>.| jm'^ (_psjVI C^jlSj I ilj . I i eajl 
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a'jjt lilljj (jiijijj jlj (Pulsar) 2 q tv. ; 1 1 j , M || 3_j^jj|jJ| cjIjLS/MJ Luj£ 
J Sj^jjIjJ! l^jJlII JjJll, JLaVl JjjJaJI OjjSji!! jj .SjjUJ! oLcLJI 

JL^L> (^jj (PSR 0329+ 54) _> <_a ^ La L4I0 j^jj <Jti\ jjLuai! aju* 

<-'Sj^ ' la a ^ se I (jl ( ^>^-4-i 4 L^Jialjj ( i^l j£ j-jJLt-£5 

(jSLxJ LxJJ j! O^V^ C 5 -? 0 Cr'i ^J 3 * lS 1 -^' C 1 ^?-^' cly 0 *L"^1 

(jl liLlSLq-j V! I glial j L^-La 3j_<jLi^j <L>laa <-^!juj i nai (J-2iiJ! (j-o 

tSJjfl 1 ,n cLlusj^M Sj^LII (jj-^ O' <1>^-*? L^jLa j_lC j^s-T Sj^^ 

3 j Sj£LII j jf I j 1 nail Ll2j I jj'a 4jjL»_a i«l ^Jl j if , Ual , „ . -*--»^ 

jcj d ta^>J (jj-S (3^-*°J lP^J^ (J-^l- 1 (1)-° c^JLH^ri-^ ^ J 5 -? - ^^ Lh* S^_ii-LeaJI 

j . ( _ ;r xjjJ! j^jUJjJI ( _ ;r 3 J^VI ( _ ;r i£. j_uJuJ I Lc jj 4j jj^a L^jJJ Jjju 

f^^-s jj^Ljjs J 'n ."it qiaju 1 ■■ L^jLa L^i-xj 3 j i>>jVI Sj^JI lS 1 ^-" c^jJ! 
<t_Lj_>JL^ SjJLoJ jJ-jj (jl Liases' (j-I^Li (jlj i^ijVI Sj^-I' j^J- 0 

^j^Ln-Llj jj se^L^aJl J j i .1 cLlal_i_u^_i cL>.^jj>. J-oJoj (jy-^* ^ ' 2j 1 1 4jj^_ujj , ntl 

iJ3 _S »^ i**i ^ 31 ijr S jj-* 1 ^ C^^-^-^ri-^ ' J 0 -? - ^ d ^^"^M 5^2JLa ^jl£La 

(12)-* 
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1 C i Ljjl 1 u a ' p f V I ^ ♦ 1 n**( 1 11W clL>.j-4-J ^J^J-° J^*-* (j ^ ' j <3_«l^fc-ua J-^' 
t4_ua_At J^l JJ'^" O t^j n 0 uJI 4jCi£ l_sL»_Ud t 4 nig -»J 4<JLiJJ ^Jj 1 < n 

4j_oL>. sLLi^La LiSLJlLal Lui ^j'—j'^'tj . Jj_<_ui 1 j^JI «CLujL>. 4j^»o j! 
j^j-tajJs Sjl-iJ (3d>^ L>^ 'L^J^ 4_u!iL?e_l ^SL^tHll 1jL$j>. i4jj^e_*_u 

j<s-3jJ! (jyi^- li-ljl 1 'ill lilLmJ i"i J^J 4jIjuJ! ( _ ;r 3 1 -ij 1 a I a ii_ojL#JI 
.4jl3jj (-;r ^. LiLiSiJ (_^jJI <jlj\i ntl i^l 1 1 iU s-^jjui J^J ^'^^ ^1 

OuL^ 4_j_oL>J1 ^jt . L^jjj <■ i 1 i n \ j-ajG jt jUajj jjj 4_jJjJLaj cllj^la «JK Mit 

SjLitj j-^ Ij (^Lllj cjLsLiJIj cjLj! ^j-^JI ojLO j-j^I 

j j 1 n_l <_2jj-u LaLx-l 4_ujL>J! J-is- ( _ ;r 3 (_yi>- ^ iSjjSj 

j-jJI LuLo* ^£ 4 Ji_j^Q]Li ^J* a « La j[>^ (jr^ ' p^**' ' " rt ' ^> (jr^ ^ J LcaJl 

t«Zj & ' * » jj-* 3 ' 'j**'^* LaJ_t£,J »l j tjjj J-i2J 4_u!il_>J1 * LoJLulS 

jjipJLs : >!^JI ^jls 4j^jj^ CjLcLS^ J*\ uU 'J^i-I (JjLcu J I , ,,,11 

.^LCa ^ ^gLiJI CjIj^ j miImj .4_ujL>JI tjJJtlj Jjl 1 nil (^jda-uJI 

LaJ_c£,j .^LiJI QJijioji (Jla gj «^ I » ^j-II O^' O^J - ^" ^L)- 5 ' ^u' J^J 

«^ 4» jl «^ 3» (jJ! » qjs ijJLiJl! Jjj i n (ji^, (jSLJj 1 M^is 4_u jL>J! Jjj- 1 

JL^>. ^Jl ^Ll^t_) JljJI lLLjj-=»o (jy^- » AjlSLa ^3 1^ 0 1 n a ^jL-u-ll ^)Lb 

4_u jL>J! j_uG JLtcjs (jjs LVL^J-i-al Ju(-u 1 3j 1 eaj • I J-ii^ 

w 1 c L_ljjJ_£ JijJL>. 0 i^) Lol_4_i , ■■ ^ 1 [aj> ^5 eilj^tjj ^^Lc L-Lawq 

L^j—>o (j-^- ' ^ b j ^J'C ili iCj!j-a ea 1 4_u!iL>J1 -il-i}^ L-ajJ^, (L^ILijj 
^LaJ^JI (Jlij ((^ I 000 )) SjJLJI SjjjiLsJI ^ (j^o-J «£j_aj^5» jJjj S_ujL>- ^ 
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SjL^j • L^jjj J-^ 1 p ''■■j"" ' «^ i_iJ I 1 00 » 4JLILJ! 4_u jL>J! 

i(Chechire) j-jI i" . j <" i " dL^a »l <"i~i . . .Li «.L2jJI j_l3 (^,1^. ^j^-il/ 

LoJl_(_CJ «l ljL^JlII _}^L] ijr 3 ( j_ajJt)) t. i I n~w j^^Li. (jj-$-JI J-UjiHj 1-4-1 Jj 

jj-C 4_a^>-l_iJ! CiLcjl i ii " II . «Llje-iVLi Ijljj ^ ij''" i ■■ a ij^H C^jI^ 

qjz j^l <LujL>J! Loj Ijlj -JJL^ -j <>.tl Sjill "LajLaJI 4-ujLjJI 

jjJ-i^.J . Llo 3jj_2-a ( _ ;r Lc o^J^' ' *I**-H L-ise-* ii m .-J LtaJI (jLfl dJJj 

cH^' 4jjL>JI L^Jj-uiiSj i5j-<-u (j 5 ■"' 4-ua£L!l j-jl i"h i""i 4-Li3 w ajjej 
. L^jLil'(_>.l Jju (jr**"* J 1— ^-J T d ■ a all 

Cosmic) 3_Lj^£LII j-jI ui_) ni~ . U U a Lc^aj 4j - tajaej Lxj SjJtlU 4"VLla 

La jti^. j (Chechire Cats 

1 1 j^5tILa_o «j_UaJI 'rP* '*U3"lj (^-9 Lai 4_Lo VU - ^ o' ^J^ 1 " 1 1 "J ^J- 1 ^ 3 

^_i_o^/l ' tJLj-ll (jl^ lij ^""wj '^^J (J^ * »l j u)2?l (j^^J (jl ^^Li-i^ 

(jjjjus- (jSLi j«J I jlj ^ jL>JI i>ji^>.^j (j^il i m-VI "rjL*^^ <j-° o4>^ 

«LiLJ>.J (jjJ filial J ^Jl (^f^^ - ' " a Lt-UiAj] J-=»0 J_J^ ^J*_(JI (J/U l_LJ^L>.J 

J^jdll ^gj^-**! I il ) Ij 1^ * rt tj^^J L^gJ_u Jl^J_u^l ' .""TI (J^>. ( _^-ii>J^ ^j'C l"l 1 fiUui^tlLLI 

.5LU-jJI <>jL* JjtJ 5juuj-mXI SUtill JU- 
(j ii <i i"i tl (j-o ^ I -^1 jjl p , ,. " tl 4jj|j_>J| "ujjJJI Cj^LcLfljJI p^.Ji3 

. (^jl^JI jL>JI jLl^jVI CjjJLs. (j-l i i ntl CjIjLlU (Jj>- Jjj £Ljj>-jLr»JI I j"l " .U 
(j_o Cjjj-so (_j-j-II Cj Lj^_)_lS_I'^ I JaJLJa ^La i»L e^jJI (j^iiej L*^J 

(jLa 4_^^jJJj_lJJI ^^5c_JI ^1 d j i ii itLij .pjc_JI ''I. uLa~ JisLaj LaIjj 

JLjlj w 3 * p_ijl^ p-?° (jr^- ^ 1 1 n i IL) Lai ,fiLu!iL>JI aJqjcJ Cj l_j I Jaj ua 
^JLc I l^'al -> <Lojjj>JI CjLUI uilll (j-o L&j-lCj « fjii^c 2 1 j » i iu i nil » CjljLa^jl 
Lg-i£LaJ ifljijjLA (_f ^-3 iCjlj_a eaj jnn i"ill 4jj^ (jr^- ■^dj-' £ *-tl^ 
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j < " t ^u-^-tTuJ I (jr^- ^J- 0 QjJ '"'^ Jujj (^jJI ^j?e_tJl 1 Jul ^ ^**' se j 

^_u-£aj^ S(_£j»j£LJ 1 ^j_u_lL>o 1 jj^j pj?t^tj ^c-u^a-J ^al2jj 

^ 1 1 ..I i nil »j ui i 1 1 (^li 3^-" cs-O-y f 1 ^?-^' ' '-'jlj «^ 10 1 o» 

. Ltjj£ (j-o (^yjl/^lljj (jLajJI-(jl£LiiI 4-L.allU 
J j mi "ho tj^l^ti J-A t!-5j-<-a]! t_jj-2ii]L> ,j-o Jjl (jl£ 

L^LtLalu (jji LJI c^Lt^. SjIjJLJI qjs (jlr cjju 3j£LiII (j^Jj • 1 783 ^Lc 

al^ij in \\ t-Jj ii "i 1 1 -Sj^J-J Cr-^ J-f'-^' (<U .l—iJjJa Oijsj c^ 5 " 

c^jl£ ! il Lo jj^j (^S^ tC;r ILlILij X-Rays 3 j n i nil SjlJ^I ja-u£ <_P=jVl 

V (jl£ tBj-u^SJI Jl jJaVl iZj! j <Lj5j ckJI iZjL».j1! tfj-A j I taj 4jSLiiII ^1 . n-v^l 
J_i^5j_a Jjl (jL£j .(JLc (jLSLa (j_a d < i"i^l oJ_& 'v i n I" ^JlSt'i i iU (jl JU 
J^>- j! Jla ^1 (jjllolj ii_iL^C^>U jjILa (_jJjJ "-^ ^ j n i nil 4j>ji^LI 

. U ^ 1 1 2 j tl ta-jj 3_uaJ_o ,j_a aJLalil v^jLjV^II Jj^ ,j-a <_P=J^I 

fiU-iUj^U LaJLLo 1jJuua_o JljJ-^j' ' d uU3l I 97 I ^Lc t> ^-Sj . 4jj->J1 t> ^-tAJ 4_lL>.1 J-*-" 
Jl_*_4_i *^ La 2 j a jJSLuij jj^ix j_i ((cbt^t-JI j_Li_u_u)) cLt£^£^ ^5 4-u-u.g] 1 
' * J "" > C? 0 ' " iS 4 - 1 -^' jJU-aH jijSLj tjl JU ,4_ulilJ1 ijr 3 3j-o I—kit 
^jX. Cj Lq j-lt-t 1 (jL^ t^La altXI (_)ia-u3jJ1 L-^u-u (jL£^ Li^aj . Ijo- Ij^uL^a « l-jj-u^l 
J_jjj cLcj-j_uj (( I -(j-u£^1 (j^jJJLu-u )> (j-^ j i 1 ' »aj jj 1 ^jSLa-i V <Gl_Ua_aj t <_sLjlj 

jjiUj V iCr JLlJLij .2L__il_lJl ^ >Lo^Li^ 300 2lL1LJ1 g.j »>>tl 4^. 

1 000 / I ) J£" (4_uIj 300000) ^ j-^t l)' 1 "o-^ 1 qm^jJuluA 

IjJ ^ '"'JJ ^*_>J1 ijr 3 J-iLiu ^(j^ .^L_ujV1 jILoji_j^ 300 

(j-u LaJ 1 1jL>. 3j-jjSLJ1 Cj Lb Luii, 1 4_uj_a 4_j_Lu_u <L«_lI/ t d)Ltia_aj (J_i_uj-j 

jL»J! jj.'^l 3^-"^*-" C 1 ^? 1 -^' lS j-" si i ntl ^ 4j^iij (jlSU! 
(_£^>.| 3j_ oj oL>>jVI I jla 3j_o 4_ujL>JLi i>jlJuj (jjj-o j-^ «USLIj i3j_u£ 

(j ii n Mill 3_b^ ^Ir Cj!j_a j uic i ^s\jX\ I j-A JlJ^jj (j^L«J.I oL>oV! ^1 
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fiLjjj ^ 1 m 4j3 _jj-a J-^- ^ a ' (l>^-^9 * d mm nil cL*_tI/^M ^ clLsL-o^j j J LaJLl 
(j£-4-i V c_*£Lj^ ^u?e_>J i ii a ^*^>* (jj-IJ J^-^J n o i"i!1 (jjj i—Sbtxlsi *j '"-^ 
( j£. filiZoLj 4_j_Lu_oJ1 d * lo 2 1 (j^J (jl (J-$11j>JJ * -i^-*-"l ' ' ^" UL^- 1 tl)' 

(j_ijJLJ!j « I -jj-u^l jjjj n» (J^>« (^_»-4j?eILL! jLJlIIj jLiJ! ( __)- ! i>j^ ijr s »_iIl£Jo^V1 
cjAjJ^ 1 "" *L»jjJLI (_gj^>-V! .(^Ij-HI j-uSLII (J^LojiJ! £y* ^Li^sl l*L>. 

jV LUajl i^ij^ «X -2 (j^j-L^j-l^dj (SS 433) j (Gx 339 -4) j «86IV 
jLjtAil LjLSj jj* «Cassiopie A A Lujj . (jLa tiJJ ji£j .(.li^i-u LyJu (jj£j 
(jj_2JI ,_p3j^M J-j^sj ijjj-Lb oj£~> (jl (^J-'J^O"') c- <1 - : ? , - 1 

I JLs-l (jLa dlli £js . .j) jOAtl jjjs j-u£ JJlC Jl>. (jL£ La J_t£. ij uic j^jLJ! 

L«-iJJ . jLsiijV! ,j£. j-Lu joJ (O^la 
^.ijj j^a- ri"l, I (<u*-lII t_J £^Ljj! (_^Lc (jL^La (^jUica Jojj/I 

(j_a J3^~"**'^ (J^L_uj Ly-^ ^ t-ga^JI i _ ;r 3 CiLjj'C i njltllj p VI ^ ♦ i n"! i ,i U (jljjj 

i^jd! JjJjJI jjVI (jjSi (jl (jl!! i— iLIaaXI <j-a SjJiLuil >!j^>-Vl ajjt 

wJJ^ ' Jj-mVI ' ■ ■ Soil AjSjjla Ljjaij 
*Ll»-iLi i ' (jl ( _ ;r a *!jjjjJ! (-jjiUI j<i^a ( _ ;r 3 3 JUL I i nU ,_jj!jJaJI (_f JL>.I 
(^jjLj-JI (J-° ^ * ^ ^ (j-iJUu 1 j Ljj-^ 3 Lstla-uijg Lseisa-ui jj < aaj * g I LcaAJI 

flj uiJJ ^Ia, ,.11 (j| jjso a j j » i r-i I Lua2xul I Zi Lis . , U I U 1 I ^ aj . t, I 

(j^SLj (j-jl "1 ui iV 4_i (j-iJtJ (.5^-11 , ,.^".tl {^Sj ■ (j ii n i"ill (J^>. t i^l^oSLJI 

I j s I . a LiJLlLo . >LUa_aJ! g j i ii i (^ ijjjlij 1 jx. SjLi^. 4_u jL>JI 

(j^^ (j"i j * i l_Lil ^jjj ' ^ " j lililj Lj^Lo Ijuu (J*C uij fiitiSLi Ls^aJLo (j_ij_*_i 
v^jjljij! t 3 j I -sll 5_bSLll ^sjt^- jl^jl I nK .j_<i/Lji J*C uu 4£jjj (jf j^lLi^ 

r I i^aAJI i_aLaHl! jl tfjjlij jl Jjtjo 3jL>. ^LULi Cjjljijlj 4_iL»J,! 4_u jL>J! 3j-Ju 
.jjlS LjJ (J^ijJ (jr^JI J-"^' Jijjj/VI i_cSaJ I (jj^ =LujiijJI IjLA (j^J 

i^jLiJI (j_a I « 1 1 'i a- i^Llsej i h tlLI ^ ^ ^^ cJal^ ^1 CjJL»j I jL^S 

i jj j_ljJ I j -1-lSL i_i ISL-l I dJjLcLvu (J^ (jV r Uj ^ , ..II cLuL^i V 'Li-i-aj SjHi 
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jj^>J!j J_U jj-a ^*-<3 (J I La J*** mi \ '"■ atlaj i ul . w *j tla (JSi i"i i j-u_u3 l_S^j_u 

njLajJI-^K nit jj>.VI <_Sj_LaJ! (j-a ^J^j (j' La La- 1 o^"-*^' <j-°-^ i(4JLajsejo 

As^J lP 2 ' o' t*j •o'- 0 }-" 6-° >*•' La 6-°j cr^i 'D^i' 6-° 0^-° 

Ltji^>.j ^-"Lu! LiSLajs (jSLj j<sJ 'lS 1 - 1 ^ J*** ^ ll)L^ i<L».L«jJI ( _ ;r 3 

(j-^-J 4-LbeTJl (Jj-^l Lc j» 1-1-23 (J I £ '-i^- 3 L><-!l 3^23^ O^-*^ • (J^ *' lSW 
L^jJI Jjj^aJ! (jSLa-i V (j^Lol ^1 j A , ,.tl j Li! a i n" Cj!j^>JU <j-u jl ^aj*_J! 

S3j.jIjlJ! (jj35 Li] ^Lu Laj3 2x.j_<j»j 
LiLa_>»J ^j,3J1 ^jLajJI CjLLj^La Jj^-i ^5-23 (jl »I^J-uJl » *J 2j 1 1 jj^-a-l J-^J 

jLCa^M juk 3 M.^LLa jJal j jl S^LJI Jx23 . uXI ^1 jl (3jt . ..II (j-^U! Ly JI 
of djZAl 6^ e^ 1 ° 4) ^Ljj-^JI 

. L^j Lq-uiXa 

. 3j-tIuLi_a ^-u-^-tTuJ Li (jj jL^tlll j taje 1 Ltiaj t 4^_O^M ijr 3Lu3 ^ Lta ^ ^3 

LbjJl^l jinifi.i 1 jl o x£ ijJLajl_j^ (j^-tLa I 50 Juu £yA L^JJ^ (_3jju Lul 
jrip ilit I (jl S4jj)j_J1 L-AjLj c-JLs LlajcIl^I jt Lulii " w «>* 1 1 U U I ^JeJa i 
L^jj^ (jlj ' ■ i j ■ I (^,^-11 * ^fiJ^W ^ ^ o ' ""j 4 Ll^ji Lajj < Lt^£jG 

-j-u-^-JuJ 1 ^Jjj^-jjj ijr _»_>»j j-j_sLu^jl!1 . L^£j Jlj jjl 4-jj-tTu-iJ 1 4_ui j Lj_<jJJ ^ 

i-dJj ^j-SLj ^-Jj i 'i <i r<i tl (jj j j »j Lj^ljL>.i ^jL^ jl^j , r j i^tl jjcj j i m" 

J_K-j! (j_o (_5-3a- (jj|jj>.VI Lai . L^jJU (j^l CjLuLCJ! A i uiJ jO-^-i-a 
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i Jlj>. LLjjjscjs 3 Jujl! (j^Lo t (j-^J £^ >^ ^° Cr^i 

ijt^SLI! juaLLnJ! (j-sj i4jj^L>.m ^_l*J! f^>^ s-^' 3^ 

l_uj^?E_a JjJij-^lJ !jJii_La ^ JLaj (jl J^SL^-l jO-JI ^jlII 0 J_fl> (jj . 4_jLlLI! » 4_Li_j_>JJ 

ijo-so jLlLs 400 (j- 3 <— i-JLl y ^LjLfc LijijJLs. J^-p i<— JjlSJI £-aL*-*j Jj>.Lj 

4a_Ltia_a 3j-u^ 4_jJLi£.j 4«Lali£jLa 4_u^^ Cj La^La-La j t3jl_$_La 4jjLc 

fiLj_4-J JL*_o ^ 'U^J' ^ I J>j3 1 d d ^ Q c J ^>-4-9-I I d La 1 ^ILa flj flj ' rt ^ j^ja 

Super Novae p lacVI olj < . ."1 . JLlj 1 (Novae) olj < . ."1 . uXlj i<Lu£j£ 
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CjJlj>. d r t jLila JjJJ *J uig (_Ls 

TheBig-j^uSL!! jLaiijVI)) ^kiijjJI 
I iijL^. ! jLI. Lai . Lcjj^ 4_i (_g jJI «Bang 

<Gf Lofj . Ljj_LitJ jJLl p lag ! jjfc dJJjLS jUtijVI 

(j>S_II LJLv (j^jjij^j-jJ.! 2 il La 'I j 3jUI J£ 
(j_o ^j-j ljr £ jl>. JljljI S_jJLc "laliSLi (j^Jj^j-o 

^j_a j-u£L11 j^jJ JjlifcJI j-JaLt_uL] j^J^J 4_u^ «Ltia_u 
L^J V d j i o Ljj 4-LaJb Lajjj iCjIjLia^J! 

4^LLJIj SjU! J-j-sjv o' cr^ o^J (*^J ■ 

n"a (JJLlA (j£j t*4i * t>J* L<tJttj>> (JH^»o duL^ 

(j^-tl IjU 3^LjjlII (^jjSLII jbtijV! dili 

j la h cLscaqLa llcLiLa (j-a Lc tfjLQg.Li JjLa-i 
La I » La 3 (_3jju (jlfl JjJLajJLij . £jL>JI (j-a L^-<J I 
(j^o «Lj-3 j— L^-ilJ! J . a fl 2 1 :^jl_>J! (jL^ 

£_a ^ILa clLiitlLa d j*C 1 ("1 1 La J La ~- * 4(Ji*1 jJI 
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4-ujSLJI jLiJI Sj^ £-L«-Jul Lai . <Cj i a 1 Ljjjj ijl Lu-J Laj i^J-a LjJJlaj ojSLII 
LaLc. Sjjil^ i ( njUt lj-ig. illjsdaj ijjZJ\ }Laj (jVI 4ila JLjJLlc. jlS'^aJI 
^J_2JI (jjj _jja o'^' J-^J 'oT 1 * 3-5^ "J Italia <lyj i ntl 4-kjI/VI ^1 

LjLSj .S-j^j^IjJI (jJaLULa «.lj_a^«JI o>j 3< A VI ^1 ( _ y 5jJL( i_kjJaJI 
»l o.nll „. Ijj.! (jj> LNtiill ^jSLII SuAiiJI ^Luil SJiuiil 5UjLUI 3 j£UI 

J-jIjI (jr-^J CjLij'n i ii I" 1 1 cdaLj/a-i LjJL>. I a uuSLj (jl i 

g.1 Lga-dJI ^_u_uj ^jLs (j-*>^ JJL?"* .(3^lXa (J£L*Iij g. I tJa^o g I LcaAll ^jl^ (j^aSLJI 
ijy jjJLl £ j LgaJI ijr 3 3j-a (JjV g ^ L^aAJI ^_u-a ^1 * mi VI -S>^9 * -S J-allll ^£ J a" ' "I 
.j^jjj! d jlr jj* La jlj^- (jlf Lallan n_g^L«JI 
d i ii jSj Ojjj l aj ^^O-L^JI SjLaj ^1 » i"iVLi LjJLla-a j^LjA I QaSLJI q\£ 

3j_£ 4 j t iiLx^/VI Cil aj 1 n->JI (j_a ^ *C i"i" (jjjiJI A^jl J tlj jj^J-jlJ-^^JI (j- 0 
Jl>-j Ijl i<Qjjj (jSLaj mJ jJI (JjlaJI (_£ _ojj/ Jl>. jj ,jSLj jaJj .3-luSLJI 4J/VI jLJI 
3_LiLsJLa 

^ La 3 * j l_L.La 4j_a (jr^- L$ (j I *— ^ ^ LaJt, 1 4_i L^j ^5 C-t-Jj V (j-ujILia 1 ^jj>. 

.^j_jJ1 Lj^1j-i (jpUI U>^' er-^ ^JLH L -^' LtV J^' '-"'^ Lilljuj 

1 3 j i ' ) ^^-^ L? L -^ > 'i ^^jLx^ 3 ^j^- 1 -"- 1 u-uijflj| ^jpeJa 

.oi^i 

^j^SLII ijr 3 S^LII ^jj^j ^ 1 1 ^> t i((j-u£LJI jL^t_djVI )) {jja 4_u_u jLjIa ^e-i Jjuj 
SjU.1 • Lal_4J LaJaJ-La (jSLj j«J jLjt^jVI I J-A (jV L«JJ 'Jj^ (J^-^ (jr^- 

L^_lJI I j* 3. Ci t 1J*-K|j .^jjs-VI (j^LoVl (jj> eJli^l 3J^SLII tfjbt 

'f JjU^ J U^JJ-^r^' 6"° S^lj-^' f_Ji*Jlj c r*d>^' j^' d 
JjLilII ^ JLC (jjs I JL>. (Jjla jJi^S .CjIj^>JLI (j-a Jlj^Li^. i us\ (jl t^jjG j«Jj 

.(jj^-V Oi^J (_y3 ajLil (jjs Aj-uj a I a ■"«! A",<" J j*C i"i"i t <_al^ ^jVI 
S_JjVI CjIj_>J.I ^ * 1 " ^^Ij}! 'Ctt 1 - 3 '-?^' J gjVI jlj a" i .il ^aj 

jljdal (_yi^. Llaj-LtaJLa I j i aij ^Ja i ijjj .(_gjljJI ^ai.jJI (_yl^. 4Ja^L>J,l <_ i j i ni 
SjljLjLII Sj_SJI ^a SjjljUa cLujL>JI (jSj li^p- o'jj^ 1 -" J-^ 1 " 
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(jJjVl jljJjJI jl I 4_ujL»JI olj iJji-Vl SLJjVl ill | j^J.! Lai 

ciJLlAj .S-iaaLLaVl olj^J,! (^Jj! i.-r-r ji^-iIj I Jia» >L<J^ >-.-»U , ,.~ JjaVl 

(jV i LgK ojSLII «L>-ji ^ 43li i_JLULi cit'n^ L^jl jJ L«£ SJjLsjj olj^a 
Sjls! jJI Sj2JI ^yic 5tVal >J I j ,3j_.M -^-tK2._. ,Utl ^ 2U_.,„,tl £^u| ^2J! ojuk 

5Ual , „ll , ,,-vVl (^ic j taj *Lj_ui!L9 .4J£ QaSLJI ^ Lpli ^-A iylj-JI 
Lufc J_Jl>JI (jlr (j^-2l>-3-<ll (j'jJ- 5 J 2 Ual , ,.tl ^| , ^Ir Jj j laj 

ciilj-ij i I jlv 3_lILc L^ii-I j ^ 3j!j^>J! tiiLvjj ojej-lo!j jUJI jL^j^U 

CjjaJajj .^jV! ^^ja_Ll! (jLhH '"'J *" ' "I tiJJj-JJ 3_jj|jj>. Sjjjj Cj^LcLoj L$-l3 

L^JLj-i_olj J-JJUJ ^3 (_5j-i_Uj ^&>$ cLCj-*_Uj pJ*_>J1 clijL^JI cLL>-Ll_uJ1 fiLjUAJI ^aj*_J1 

(li^j jj^lu) 4_j_aj?o Cj1jL?e_fljL Lljj-*_u L$jLo* 4_L$_La 4 (^j>. j)j JLt^J ! jj-a 
i(jj_lj_SD!j 1 a j j II (j- 0 I— aJJ-ll (_gj|j_cJI jLaj-JI 3j_j_«_aj 4ja|j_j 

p VI olj * 1 11" 1 11 U CjIj La-ill C-cJeTLiij . a^cJJI (j-a 4i>.V. J Lev i JSLjIij j_L->. I 
4_jJLlj_a filial jda 3_ajl_t-a CjL>.^_a 3j£LlLI 3j-u£LJI ^^j?e_lLI ( L^oJ j-J^_t-u) 
(J_»^>. ^-jJ-^aJ cLc^ 1 n aj CjIj^>JLI J-t-^Loll da mjJI d la c I us 4jjL>JLI jLiJI 
/ - < I A "1 < " 1 1 ^"-y piejiaj (^-^ 4jjL^j| 4_ujL>JI 3j^j .CjIj_>JLI JU«Lt£. (j-a 
CjLa^ljj (_y£ '"■ 1 j 1 ■■! p lac VI j « ■ iu '"II 3_a Ju^5 (jj^j LajjJ . SjLaJLI 3j_l«j^iJI 
^jjCLa (JSLiI/ (j-lc CjIJj ^^JoSLII jj Laj 1 1 d a se I a (jl .CjLjj" i nil ( _ ;r 3 S^LII 
iCjIj^>J,I JLiSLic pj «j_uSLII jL^iiVI » p-so (_g jJI jLiJI (j-a SjLil ' afiS!j ( _ ;r 3 

j^Iij SLpJI cjj^Ii i_aLtall SjL^j (j-^J n_<^ljSLIIj ^^5c_Jlj Lgjlj cjIj^>J,Ij 

2Jj|j , ,1 U S_,tj|jJ| 2_L.Lq.<JI jj_a Jjlnll p j'a ^^1^. j-iLU! J^LlII 3>L>J,I 
Jlj^*_a t 2 j a i»l j j r I J ' ea « 1 .(jVI (jjiJI CjIj^sJ,! J-lSLlC ^Laj 
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jj ^J^>- I <—) Lc j_<jj5e_o ,«3I-^ BJ « 4j LlLI 1 < Jj J )) _1 jj l_3j-*JJ i jj LlLuj)j-L>. Lj-Aa 

!il_>J1 1 ^ * < >.**, >, * i _ 7 lJ1 <-l)1j^>JLl <-_sVT jj-a 4_aJ J_a ^j?c_>J1 4ijLk <-_)L_ul <j-<a 
CjIj Mif (^jlbtJ (Virgo) ^IjJjlJI *j **** (jl ^1 La j-tfuj-a *L<jjj 5JjLni1 

jLA^ c L^- a *i-^ <— ^j-?*-^ (j-* 0,5^ ' " > LjLj T ^j>.j-1I 

4>jJlj ^.Us^flJIj a ^ la * II J^Qj tili-o* i(j"SH3^-^ (_ ? -ui}'LxIlj (j1j-a_*J1 (j-* 
cL-mJLllj tLaXLse^a Ljljj ji-L3 4jjL«J! 4_ujjJL>J! Cj!j^>J,! ' dl * :3jL>.lj 
i3_ujj_b>J! £j iVt Ll! JjLiU <L^I! (j-UsjV! j talll ilaj. ^1 

:(gjiVl =ui J< 'iTl ^jJ! jLAJIj jLilJ i^j^j-l! JaiJI ijjj l_Ll L££L>. 

jLjJLIIj jL«-I! (j_o L&j_£j_a j-j-C (jr^' 4JaJajJtl CjIj_>JL! dJLL&j 

^Ij-jJ.! dJI_L&j i3JbL2lU i_a!jJo^l ^ 3_uji3JLiJ! <^L>±3 f>=*-^' J 

(jLlLo i_aJl) Q^jjjp ,j_a j^£l ( _ ;r l£. <LjjL>JIj 2 i-» i^aJI 4ja}Laj<JI 2jT-ljlifr^1 
jl (_Jj^>.| Cj!j^*_a <■"' « I" ll L^j^ JL>JI IjUt (jJI ^Jj-J^ JL^ OuL^ cH^'-5 j*-? 0 
4_oj_2JI 3 j -r I j I it^M CjIj_>J.I <j_a I Jlj>. j-j-j^ JJ^C tiJLLaj . I J ; CjJLsol 
t^yuj) <i uJI jj-* (j^- 1 ^-* d * ' ^ 1 Lt^" ^ ' ^ l£3-^- > ° (jt^^ ^ ^P^->-? , ^' ((CjLlLljJIj)) 
Jl^>.J ijr II ^ j nil (jH-JI ^LUa-oLiJI 3!iLJa]l ^Ijj>.^/I {j*a ^_uJI 3 JLlJUlo <Lc ^_*5J?e_aj 

4_L-Lre_La 1 j^>. j-t-so .t_!j_2JI 3 JuS/ (j-a CjLsLjla (jr^ J^*"^' tX^ 5 " ^-'- a 

^1 jLJlIIj jUJI (_gjL*^s j^Jaj ^Lo.^/1 L^jLa^lj_a 4_u jL>. j_uLjj 

.CjIj_>J,I jjlj \j i us. JSLJujJ 4_ujL>JI jjjGj ^jLr»JI 
^j^SLjj i^-Uslj i ^ r j_ojLJLA ^J'C ui i Jl_i£1_ulII ^* 1 ijr 5 CjIj^>JLI p Iaj *" 

CjIj^jcjs JLiSLl^. i_dl_L&j .CjIjjcjs I j j" »" 4^^La^. d j-r Ijl it I Sjlxji LxILc. 
4_u^JL>JI CjIj->JLI jj-* 3 Ij i i n i J-^t I^JlC p_Uaj Liu^ uij I 4_*_uJJlA Cjl!i ^jj>.t 

(_gjij£LII 'j alaJI JSLi i>jjiij cjIj^>J,I jj^j * \l . --."II jjLa La j i cj . 3 jLiJIj 

( j - a I La »l SjLioj 4_u^jJL>. CjljL?e-a »^ mi \ ^£ I ■ ga || p ^ i uj La-JJJ ij-t-a^l 

c.Ijl^.^L LH^JL 



Bjia-I j JiUj (^ill JaJLJI <_sVT djlj M.f i_sW 3-lc.LjJI 3£j^>JI (jlc- 

(jiutj • L$i£ ^j^i-V! JoLiiiJ! 4_u jL>- j_uG 0>J L^-i-o (J^ Luo Lg-La 

Cj-se-Ia-mJ Jl3 ^J^?- 0 (jr^ .J^e-J 4-uj(jJL->JI p tali CjVL>JI 

4_ujjJL>J! ^jjjJ! jj-cj ^1 Lil_o.i (jSLfljj .(j^sj-aJ^ p-sea-ual J I j IS! ulS 
CjIjLlL: jj-* LjLjJa I o j * a ^j^SLjj J/Gj^>JL c_ujJlJ1 ^^iiL^jJI ^LalJI 
tfJUk j-j-C iT < *7 i"i a J *\ i"i J tjlj mi*hU jLulIIj jLi-11 p i U , aj ^jj*-lJI 
(jLjj^cji ■> J La i a3 Lojj£. (jSLIj . I i ^ '^J- 3 -^j-^J J - ^^^ ' Cj!j_>J,! 

^ tjr jIo V jj-* l)^ "1 i 3j_>Jt1 p La * rt ^j^/ iJ^t—LlI » )!j_i_ut CjLalLa L^jLS' 

(jl (j^L<j_i cj!j_>JL! (JSL«iu (jLa dJJi (j-tj Ij^>- <l«-<j/!j oLal i uXlj 

^gjj>.\j aj^ja ij^i j_iil_j_tl ^1 J U i^iVI (jLa dilj£j . jL>. ^=s-i a j uui 
j-j-^I Sj j< ir^i 3j^?e_a «L>.1 L«jJt£,j . JJLuj ^ji <a It £)S*-4-> ^^LjJLij 

4_l2JL>J! SjjLJ! SjLiJ! cjIj^J,! ^jjl (j-o 3jl>.!j jj-" o' O^-*- 1 

4£j_>JI ajj is> (jjs 3 Ijl^ CjIjLLsI VI J^>-JJ V 3 jiil-sJI CjIj^>J,I SjI J" ( .ilj 
Lai i ii-v? CjIjljmII I 'jj i aJ (jl . LJLc. I jlj^ jL»jJ JJjjj (ji isLujSLII 

<Lxa jj-* fi LC3-a^c-a (j-* Q^SLjj ^jJI LaLa-i uu 1 11 ^jl£LI1 ^Jli-a 3j^>JL1 .^^j-a-^u 

. 4jI 1 ^jjsjcjs (jjs I 
Jl_*_u ^ uJI «Luj-iII fidlLaVI ^j^* 1 '(Jl-^- t — jL^tluVI (JjUt-a ^j| 
4_j_Lu_aJI d * mi^U 3_j^ j 'I ■ ^ " ^jj-Aj 4_u^_tiaJt ^ r i nil (^U^La CjLlo '"^J '""^ 
j^yJl f. VjuloJ Vj L^jJ ^Lj i uj (jr^' ^iW-^'j-" CjLj-jIIj ^Ij_<ij>JI Otr>o 4jljI/VIj 
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CjLjLiLi [jJJa-j I j i a « J . j--uL(-ul 4 « i eaj JS" 3j_a LjjLul. ^jLajjj Jl>. w i a3l 
4_jjLi£. (j^ljjslj i4_jjjjIs A1j-u i_iJi LjJLa JS" Jala J-Ly J*** 4-1^,1 » 

j_Slj_a (j ii 1 i"i II 4 LIS (j-Lc Cj!j_U CjIjLJLoj <j-U^La <j-U " d "-^3-^ 

La udLlAj .(M87) j (Ngc 6251) JiLa aJOLajJ! 3^LlIaVI ^1 j^dl 

i(M87) (_Li.lj Cj!j^>.jj>.j CjLCj j I i aj I JL>- j j i i r-> j '^J- 1 J IJ^" (_Lj-2j 
-Sa^>-J ^^j^Lc jl^ * > J-*^l * ' " q '"'^ C"^ (j-* 3 ^? * ' 4_iLa_La jj_a tiJJ!iJ 

^j_a JlJjJ.1 «Lua_UiJ! i i nil CjljLtLa 4^L_u^ ^^j^Lc Lca_)l JL>.^a-]J . Jlau-ul ' i flj 

SjLuv cjIjLtc_o_iI jl <j^-«-i cH^' v — ''j'j'j^' 1 a .'^ ^ ' ftLuiVI 

jLa_a_iVI» J_La (jjSUI j-jjLi ( _ ;r 3 CjIjl>.VI p k> c 1 L«->j (j- lt '3 ' c ^!-^ < —'l> : ?*^ 

. <Gli «j_uSLII 

j Ju^a» : cLJLjJI CjLaJSLJI (j-a l_iJ JJ.I j-u.ClU jl . -V.-^. I ^Jt jljl j£" 4-aJS" jl 

jl Ur i<ilj j-jj^I jl J-»JJ ..«Quasi-Stellar Radio Source- ( _ ? -a^>o 4-jjS/ i^jjjIj 

2 j a in" L^-U-C ' " 1 S-Ltal 3-£aJs 4jaJjlj j ^ 1 a a LjlS" (."i 1 njt Cjljljl jSLII ajjb 

M.a Ljj! Luj .(Quasi Stellar Objects-2_uij>»j <Lui ^\j->- \ (QSO's) 

( 2>Sllj . Luj^?e_a a (<•> Laa_>u l_AjLjIi£,l I j*^ jlS* JulS .j jfct I ^oj?e_l11 
CjLal 1 11 a I C (jl JLalo-l J-#lil ij-aj>.^l LjjaJ J-JJtlJ (—SLtaJil Jj^sj 

Jju-u Ljjiajtjj 1 QaSLII JJlX-i ( _ ;r 3 j-fjS" JLs. ^1 p ^ 1 in Ljji jJljjj . I JL>. 
CjljljljSLII i> C^jlS" I jlj c j 1 a 1 1 4x.j_»j/ (j^s 4ILL1 90 (jlr JLjjj 1 .1; Li^. 
jj^ U>y3j (j^-*r!^ ir^i^l ^1 (jpL? jUJ. CjI j jjii jl (_ijc-(^ I JL>- SJljjlj 

p !A r T j « 1 M "i 1 n a p— >iJ 1— i-Jl L^_iLS*j ^ w (is " Lj_LtajtJ .CjLal 1 nU £JL£ Jfla 
(i I -(j .i^l (j^j <i linn ^1 3 j 1 11 ii Li 2k-»ltl , „A'> jjtAjl « Supernovae » 
jl t_i^*j ^tsLuiJI 4jL*A jl j j Iaj 4jL>.jji1I jj^oJI jjjjJI jLa cjI jJL 

p (j_a j»JLt-al 3JL>JI i>J_A ^5 j * ' aJI Li p^*j>. jj^a IjjLt-a 
(j£. 3Jj|Jj^a 4jsLjJI Cjl-iiajiJI (j^utJ (-LlLut QaSij jl JLi . 1 n a i"itl aI laJLlI 
4^1211 cIjIjj 1 n^"itl tju Ojoj . jljljSLII ^ 32LtaiI IjL*. j_uSJI (J^jGJI I jjt 

'•C^La 
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a J i"i t"i II ^^ja_Lll (j^j^H SjJiJiILo CjLaljJaj^jl (j-a I him CjljljljSLJI -2 
CjL>.jJ) LaLaj <uLl/l£j 4_l>.jL>JI I j"l ^ .U 4jaJ_a_a i3j^>JU <_ q£ ' ^j"' 6 " i"m 
j»>*-iJI <j-a 3-ili.l jJI f \ 1 .i^Vl ^ oIjLlIII (jJJ J (jlll SjIjjJI 
^ ^j?e_l1I (ji^J Cjlj^?e_a 3jLi£. Cjljljl ^aSLlI (jl ijr A cl£jLiu_a Sj^Ls 4_a3j -3 
Jjj— 4-1 I j*" fftla^ I ^ * i n"i 1 u a J^-*- 0 -^ ci JL - > ° C t-*JL ^j^LiSL] 3jL*IiJtILa I 

dJJju Lsc-j_La j«Ja-ci j < 1 n"i 1 11 a ^1 iUj^cjj j^s-T f 5 ^?-^ '^^J^*^' CjLajiaJI 

o>LcLi3 ai ,„ i, „ 

3j>UI j iSjUJJ lAjJjlII JjLuil sillaVI <j-a LgisLL j a" , uj ^Ijljl jSUI -4 

. (jVI jljl jSLII ( _ ;r 3 La J'C i"m ,jOlij^>J,l iSjLl^iXI 

( _ ;r i ^jjclJIj jLJlIIj jLtll J S i ■■ JUx. Sjj^ellU ajsLLaJI jjt jljl jSLII -5 
jja I j , ,. A i OcjL£ (jH-II £■ "'j-?^! uJ^ 1 *"! '■■ O"^ 5-al i J-lLl J)ajj/i ' _i 5fj 

i tr> \ *lj)aj_u * laJij _il_r»olj ^jLt-aj jj-* JJ ' (J^** t — 

£_aj i*l Jjj^JI i_> jS~.lt *L>. jJI ((sL eagj i_ijjij» Cjljljl jSLJI -6 

» IjJsflll (j-° 3j-u^ «Lcj_aj?e_a ' L^tQJ ^jy^-ll SjjLajLl ijy jL^_Ljl jj ^laJlj £_a_d"JI (j_a 

jljl jSLJI jLtcjLI <_ i w n (jL^ La^aj . ^ <LLaX ljlj_<_ui CjljljljSLJI «L>.I jj Lijl 

LaLaj j-ajG (jl O^- 4 ^ LSj'j' J ^*-^-> I • ^ iSi^ 0 * M'j^ Cr'i LS-^ 

jjij .iijJLa_j La p ^ aJ j»j^L!l JiojiJLij 3 LpJ Li jj>. I j Lg_L^L«-i joJI^aJI jjrtJ^-a 
I ilc I Lta-j? LiJ j j laJ (^yjtj-jjrtJJo^ VLaj>-j I aLta-1 < a CjIj^>J,I 4jj/IjJ) 

CjIj^>JLI j-aju (j3^ (^j^ (jTu* t fiLiJL) 4_La_Al jj) J-«l 3Ljj>JI J) 

LajJJ * Q>^-^-^ .4_La-&V! jJLl j_al I L^a_j I j«Jl^j(Jlj ^^=_Lllj 

(jjs I J-j>. (jr^-JJ-^^ ■A3*' J (L^ ' a uiSLj (_JajJ)ljJI JU^jjJLa . I j"l . ^ a jJ 

3j-_>JLI <■ i 1 3 (j_a (jLjjL^u (j-tj^ a Mill (jrO^La ^* ■ a 1 (jLloSLj jLc. 
Jlj^jjJiI JU>.jj .j^s-Ij Ot^J (j^-J tiJLuk iiJLxj VjUtA IjLia-ijI (jl jj La£ 
j_4 Ljjj^c-a 1. , I q jjf cK'J^' Cr^ U?- 1 -" SJsLkJt (jJL«JI (J <lritl 
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£_a (3-^1 ^-t-i (_£<J-J1 J- a*! i l_al_£. d ♦ mi! (j_a i^Li* w ^..^ i_La_>J (_£^9 j J_t-£ajs 
(2__a Cj1j^>J,! (JilaJ (jl (__>£Lajj .t_dl_L& Li^e_a Ij^jj^ ^j-ut Ll^j _jl «tljLaJ1 *j S[ a II 
^5 (J 0 UiJ d L a jj d 1 < nl i n __ ;r 3 tjjjj-II 1 ^ ' "J** 1 ^ 1 J- 13 -*^ AjLlLII * )jj 

(j_o cjljljlj^LII (j^/ , A* 1 1 cj!j^>J,Ij cjljljljSLII 4-aj-L«J! sLajkljJk! Sjia 
. '< ' ^'j^- 0 '-< il£ mj! i LgjL ni L&ljj LlL«j*j Lxjj Ll^. juljJI 

■■ La «" 5_jjj^LI! Jlj^LlkJLs ^ 1 Laj * a 4jaLJuj_i 4jLlLJ! ujjJ lil^sejCS 
L^H^jj>. jj-uSLjljj ^ la u CL*-o* ijj>.^1 i_iij»LaJ1 4jr b ^^itHj 3j->JL! t__^_)" i u a J-^- 

ojjz^jo ' la 9 j * ^oJj .(_£($_*ial1 SjjJI JUj d i ulj L_pi __£j-u^9 3j^>JL! __<?_p i n a 

d j mi "j I_jjj_2j _j_j i ea c (__ T SLLaLu.J (jLi£ Cr* ^J^?*^^ o' l-Sj- 1 *— ' "'^ ^J-^W 
3 4_l3!j^.jj^3 Sjjj^j mJ| _jlj . Lj^L>J! JJijLLo I cij-C LuL^ La J'C t Ti \ 
jjjGj . ' I *jj la ~_j 4_Lj_2jJ! L^j^jjs- ___ r 3 4L>.jJi stlail -5j^*-a (__ r J& 3j^*-«U 
jjjliLill JJ^J «!jjLa (^ (j^-Jj . i— J-La ^ i 'i*^ Sjlx-oU «LlL>.I jJI <LaIajJL I 

S_lj^3_Ls- (jr^ l-J-2-11 Jj^s- ' (ji Jj^^l .oJL'UI 

S-Silili Cj! j 4_ujjJL>. ^jLxJ ( _ ;r 3 ^La^ljjj jLJlIIj jLiJI tjl-^ Cr'^Wj '(* * 1 

> Ml ^j^-Aj i3jL>.J i«L»_aV cLu^ ^^->»J ^Jj^ Mil j_^1^_a l_AjJJ_) ^e-i < j ^ 
jj1_j^La uuJ t>JJb (jJGj j<u .=Lujj-L->J! £jj^M ■ La j La 3. JJLr>o 

3j-a 3j^>JL1 tJ^JJ-^ (J-°3 ' ^ a 4jJLLi d i ii o^. ^JjLa-l ijr^J 4 ^l/^ 4_u_u 

i j ij-L>J ! ^jjj-JI i Laj La a. JJLr>o (^yjJI 3j-'- :>,J LaJ-i^. (j^>Jj .SjLs-lj 

iSj^Lua La^Ijj I Mii" 44_l4_iJlj_u (j^ 3 i3jujL>. La^>»j (jLs 

aj La > jj_»o (_j-j.II (jLa IjiSLaj .(^^jJLsJ! ^jj^ill! j n" i n_i ^LlILij 

(^^jJL-sJ I ^!jjjs_lI! (j^Jj iSjLajjiJ Sjl>.!j ijljj- 5 *_>1AJ ( __ r i>- (j"n«"t V 

^!i<j-<j-Ll1 dx.j-*_o j-^' I t."i i njt 3j^>JL! j^j-a tj-^^ l/^-*-* j 0 -? 0 l£' ^-j-^ 

j_Lj^ 200 i n i 3jLii!l 3>^a (J^a- I J J a ^Jjta (jr^' (j;jj mhH CjljJi! 
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a tj ^LJLi (Jjjlaj («LcL_aJ! ijr 5 (jjji-a ( a i * J^e_i) 4_uLi]1 ijr 3 j^-a 

L^>-jL>. 4_uj/ Qj-iLa 4_uL»jj 4_ujijJL>J! ^IjjJ! ^jjs 41j-u q^Aa 40 t_^!jSLJIj 

2 S La ' 1 1 5_oj3_L>JI jJLsoj . lj£Ljtj Igl-^b 3-u-u 40 pj 

C^^JI jj^S .(JLlU (Jj 1 I II Jllfl l"ll\\£ J^SJtJI d t-» , ,.j"t 1 ^J?E_lI1 1, j \ \"\ JL>^J 

£-jLlj 4_ojj_L>J! £j j^l i .i .i Mill alialil i_£jjjJ! Lxjj 

a!j-j>.» «Lc j (j a ^j_a jug i"it1 C^*jj>. cLu_o J/U^La *j ■ . LlI 4_al_A 

(^Ic LJL>. 3j>^>.jA! 3_ujijJL>J! *'j>?^' ^jj- 3 cr^ « Gould Belt- jJ^c. 

LgJjio JLaloJ 'Ljl^- J-A Lx-a jii^I -il-Sjj £ ^jj-^ > " jjj- 3 O " " '"'^ J- 4 - 1 

L^jLZUIj ^^5c_J! Sji^>.jl! 3jjI_JlII ^j-JlJIj 4_jjL*J! 4_L«-iJ-<-aJI ^j-l«J! 

4-jJ j I ->JI jj . tl ^} jjjj . 4-uaJSiiJ! <j-a J^l Jl£ tljl j ^lj^.L 

jJsj (j mi i"itl (j^-J (Jj^sLil! e. I i a a 1 1 ^^5c_J! <j-u 3ji^>.jJL! SjLU 

j • <~ (j n tj "uW OaL>.J LoJLt£. d)j-t_ut (jy^>* L?^- 1 S * tJaAIl ^5 4jj^t_j La 

iSj « j" i ii a OuL^ (jlj ^Ljjjt^U Sj-iILa Sj^La OJUtJ .«Luj|jJj>JI «lj^j>J! ^Iji 

^JLc Jj , ^ >, 1 1 ei I. a i ^jf ^LIjcj La (J£j . jLilo-Vlj 4_<-uljjJ! (jj-" i n"t L^jSLI 

JJLkJI ( _ ;r 3 L^i^ Li!j" ^jjj_uLU jjLtaJj A 1 1 1 ii ill Sj^jJLa 
( _ ;r Lc JUjUju I (oLj^jjjjjJ! (j^s A iil"V a JLcl I jj'a JL>. jj (jSJj iCjLjjjjijjJI 

cjljLa-oj! I jj'^ Lxj . (_gjjjJ! cj!jl>.V (jjjjjjJ! j^LnJ! 

(^^jjj .^jj_L«_l! (j_a <L^:L> ^ * j c dJcTu? ( _ ;r lll sLjjj^JI p la c J? I j » i n" i u U 
iCjl JL>.^L! i ^ 1" ^jLu Cj JL>. JL9 (J^^J tj' c_ iJ*-l . 3j^>JJ jj-a . fiLfliHjt_a 3_)j1j 
.^jjj-uLU jjLtiaj jj-a 4_flJoJE_a d uj±i I c_JLi_i q\ c-<j»_i i iJ3 JLllLij 

SjlcL9 (j^s >L>- cj!j^>J,I jjvIjjj BigBang «j_u£LII jLa-AjVt» i_al uu^l (j! 
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lut ^ylc (jjjLlt-a (jJtJJ • J-LiJ-i JtH^ i-SjJti ^jLjlJsJI <LaLc 

Lc^uijO jjumji t4jjl_U_u J-LOJ 3jl_U_u JjjLt_u (J I ii i LoJLljlS lHjj ' aJI C.Ljj-l3 

Lie 

, ^ tl 4_2jJo ^^-Ij.ujla La^li-I i n t (j^c-i Sjl j i nil £J^i* (J^J . 41iLj 

icLjJI (^yi jILayLj^ 200 gLc,j-<.uj j j i n" iJjLijj/ ^-O^ (Jliil (Jjj 1 " (jr^J 

.-<j , ^. tlj . - < j , ^« 1 1 cLcj_<j/ d i ,i n-^. I i Lxjj_2j (JjL»3 (M^j-o 120) 
1 a l*C a i«L>. ^_a a ^jljj-SLlLl ^JJ-i (J-° ?l ^$-tl (jr^ 4-*-iLiILa CjL>. ^_a 

CjL=~all CjJLcLjj Lsi£j iCj j.^tl <LagLa ^Lajjl jl -S-Sj^-tl -ll-ijj CjLvall OujU^I 
JJl^j L^_iLb Lie SjjilLua Jj I La u Sjl j i nil O-iL? I jl a '"'j i.a.11 'ULlL> a a sc ~ 
dJJj *j ) i a a (_Lai d 2 j La i Ljj_Laj £ 1^>-J (j-a LtJLujjj i " I j i a 1 1 CjL>-jjj 

LLaLjoI (jUaJu Sjlj i nil OuL£ I jl Lai . LlK 4-oJlj i^jJ! jj-a-U .-.j.^.tt 
i LjLfljj-a ^Ljoe. ^a i imj l_A^Jij3 _}l -ij-JJ L*_a i La t ' a *" l_3oj-u < "»j < all CjL>.^_a ^jLs 

LliLa i<_saja^JI 3JL>. 5jj-«JI a'jjt, j^Jul (_gj>L«JI cjj lqJI <-3j-*j Li£ lilj 

| - 1 \j ' a II 4-dgLa j-J-iu <J^L>. jj-a ■ ' " u < " * (J' ' * 

Lcl_4_i JljO* (J£L*Iij J " 'J < a 1 1 Lb^L>.j . Llc3j] «L>. ^Jt ^ j i ga H 
Jjj/jj Sjj^jJLl ajLu-oJI O-iL^ ^Jj I i aj| Lut J-JjLJ j J La ijj 

5_ajL£iX1 jj-* < gaJI j a t . c. j ■ >»t1 «Lojj>. La <■ 1 1 1 <i\j O^-LaJI j^^- Lua^£. 
Lie LaJUil }Ll13 » j iMI JJj-J (j^ ^J^j-^'j 
CjLg,j i ii II Lt^/j i ii se a j_uLlII (jjSLjj . Lie. JiJiliJ Lojlie. ^\ j L3 a a uj 
-4e.j_<j/ (j^s LaLt l>j^>- (_gjLcu3 S^j.^ ".ijjj^tlj Sjl j i ii II OuL£ I Lai i4jjL«JI 
i^j-Lc? * J '<i tl (jj-t J-J-*J ' t^^^Lj ^t I i iiV sjjiaJI 

Ijl ij_<tJ>.^/l J^e-i (^1 (J^l ■ 3 -^>2 3 :=e - 1 J i LLa t_!jH23 Sjl j i ntl iJluL£ I jl 
^j^aJ ljU>. 4_jJLc CjI_Cj-j_u_i L_Laj i *j j 5 II p i n"rlt ^j^SLij . Lie JjLLu dul^ 

Lie J «**i i U p i hjeU ^JjLoII ^jj-^J • S^Jt*(U 4_Lfl_LLaJI i Laj La >i 1 1 

(2) ' ? 

jwCvJ>.^/l ^e-i Sj-Jull 4-ituLaJI - La j LajJ I (jjj I i aJ? ljL>- 4-JLc CjLcj_<j»j 

CjIjjcjjU 4_LOjiaJI i La j La >■ 1 1 > U ~^ \l j ^jjl j_»j>.^/l ^e-i j-JuJI \jJt q\j 

. ^j^aSLII jqJLc ^Llia jjt jJjj^ j-uQj L_ajjLjj 3 JLjjloJI 
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(_£ jjl j«JL«JI ( _ ;r 3 «_i j*C i ill" j&ie-Us I (jL^ OJ-^' ' O^J^' V ~ J ' j i i nil 

l_)-J^>- (jr4d itl Cjlj^e-aU j_«j>.^/I Q3UI j_l*j]I 1— al uij&\ 4J jJ^S 

tjL^j i^jjj^-Ljol (j-u^-I ^^j-^ 4_j_3l_t-a ^1 a < n i_dljUl La (jj^- N ^ rt j)^ < nl 

Cl J i < n? jJsj (_Lj_>JI 4_«_3 ljr l\ i—ij *C 1 11 I'll Ij^J Sj_uSLII *ljj>.^/l (_Laj t^-^cJ 

(^jj^s-VI ^ 1 j 1 1 J^j-"j . 1 11 J igll j i»l oUII ^\ 4\al Tr-i^Li 2jj 

4_J^ (1)^9 i4jl_t-£a^. ^ taj 1 * (JLi-JI ^Jjj Ji^Jlj (j^aj-uLa^jfc (jL^ . ^Jj_>J1 ^Jl 

. 4_o*l_t-a w flj^ ijr^- 4_j_aLa^/l 4_JLit_a L*_UdIj £j-*_uJI ^_^JLc ' a 3 1 ^ )VI 

( _ ;r JjVI-4j>.jjJI (j_a j_aLia 4-cSL! i(jL>. jJI £jLi j^c. Jjjj/Lajjt (jL^j 

jjLct_n_i jq-Ij .t_dl j_jT <i*~ 1 11 tl j-lojLIII 1. 1 1 n~w (i »Luij jjj'* J J-^j^^- 1 S - ^^,9 

. ^S* , ujg j . >.'aj Li£j LjL^ 4_iSLI . 4_l«-<-uj-!I 4i<j/lj.s ( _ ;r 3 (j-aLiJI I d-nall tii3 

(jL^ .cjLnijjJi.1 ^1 Lgl2j Jl^*j (_^<JI cjI Jijdl (2>c * ( _ 3 -<i J£ (jtjjU J*C i"m 

4Iijl jj^- Ij'^lj (j^- 1 lS 4 -^^ JLlis^XI ijy _i_u J_L^_o Jl>-1 4_uI Jjislj-j (j^ou-uLa^jk 
dU jjj -(JLtJ (j-o J-"^' (jr^l d J 1 la 0J-2j j«J (_gj-!l i_jLSJI I J^J i."iiiU"j (jr^" 
ijj-jLjj-^SLII Jj^jjJLI ( _ ;r 3 4 j i^ijjJI (Jl i i"i^fl 42jLc ji-l Q^jj/Lajjt (jLa 

(^-^J . 4jI_Li jo_aLu/ imJ jJI J-i^sj-ll ^-<-uLaj Lil 4jj^ t_^jL>- ^1 

<_ ilUj 4-LaAll i^JjJ lnii iia. tfj Ijltl ^—ij'C 1 nl'itl Ju^jlj (_psj_o CjI j i u a^fl ,_JJL>.I 
La (jLcj-m CjIjJ^Li c I I J-C la SjL^a j^JaLS 4jl£La (J^eJ (jl (jj-<-u Laj-A ^1 

. J_t-a1j JLcLvu^sj-Lajlj * ij^K 1 ill" ^J-aLc iJ^Llt^. 

(jl i.°"i j l_i /oJ Q^iejji 1 nl_jj (J^>- (jjJ! *^ Cr^J^' 4j1L«JI t_!j_>JI J-t-iJ 
j_aV (j^aje-iSi jjtj Edwin Hubble J-jL* (jjj^l j-A t 4x.j . Sj_u^ Sj ^ ui JLi 
<Ljc_^JLj 4-j^ j K iVI 4jlLII jaJSiljj ,^ClAtl - U , ,,jtl ^_)L>. ( _ ;r cLii>.lj 3j-°J-°_3 
4 i t n 3j_a N JJ ^ ui^jl 4_*_aL>. (J-ojjJLjJI (jjjjLa LaJU£, 1 j ■ . .."XI 4_Sjj-C 

4-j-a-i J 1 11 tl ^j-jJL!I (jl—i j_Li.^/l CjLljVI ^J-^ lS 1 -^' l)^'-* O^J .3jLs-lj 
1 j_a 4_LjLa jl JLc^/ 2^4-*^ CjL»-9->>JJ « jj^>- ^s-II » J-^l jJI (^^jt 4_u^jJL->JI 
j H i"i J^-^ 1 ' ^ O^J • ^jLiill LujJca 4_lL^. ^jJt La jlj^. ij^- f^J^*-^' 

(j^j_uLa^_Aj ci^^ J^^.J .CjIj->JLI CjL^I i 11 a (jjjLi^J 4-aj^UI 4_ui^t_(JI (J^jLlSJI 
Lcj_«I/J . J_i^5j_ll ^>Ly 1 11 I 1 j mj ,3jLiII N £ *-*-''j 4^1 J-i^s 
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^,-3 e? < 1'^ ij] Q-a 3j_ljl_lJ! Cj!j^e_JJ 4_uLj_J1 4_l!Li l-SLLI ^jJL- 

UJ ' " b-i ^-^J- 0 (_r^ ijy ^ Lu_uL_ot 1 j Jag ^ j i ,--> I j . ^JLjlII 

CjIjI j I a I j"' lJ r J ' ca H d J o ^ La 3j^?e_a jj_a ^jLoJI Lca.ll (jl 

CjI JJjjJ! ^j^*.' (jLa ^_a^c_L!! *;jjiaJI J-iLij LajLLcj . I jj'a 3j>aj>.jJ(l ^_o^c-l!I 

■ La j Laj«J I LJ ^ a i ajj ^a^e-J! i " 1 La ■ La w i CjljjJ! I j i aalj 1 j (jljj^/l jl 

(j-U^La (j^Lc Sjiajj-jl! j» ^*-JI (jl JJ-S-i (jLi lLLI j (j£. 4jsoLcJI 4-tfljlaJI 

1 f i ii o mi ijr s 5ji^>. ^11 4_uLui_jSLI1 j-t-^LutJ! j"-^' ^_^_Lc m^iIjso ^ jjj lcsJi (j-w i ntl 

(jj^s- lW^J (jau-uLaj_ifc jjiut^J .4jJj_aJI 
I »iK CjIjjJ,! q\ dJJj (jjs ij_aj>.V! jjcj j-iilu a Jj» ill CjIj^>J,I 

2 jAjUtt I jUjU-^ j_aj>.^/l (jail! j-iilll -it-Sjl Jl*jI 

j-i-jj J j—ljLj ^ j j d a <■ i i j-aj>.V1 (jolJI ^s-i ' < I (jL£ 

. L&jL»jjI 4^.j_<j/ cjjI jjl 3j-><!l J-tJ -sl-Jjl I nKj i Lie jijLoj cj!j^>JU (jl jj* 

(j^sLs. La s.^;^ -^J-JJ (jl (j^-«f (J-^J ^LLa t-!j^3 (jl CjIj_>J,I (^i^- I (jSLIj 
JujJlILa J-i^ ' La (J- 0 -*^ (*La 4jLJJI lJjJ (jl jj La^ i(jaSLII ( _ ;r 3 LulS jjs (jLjuJ 
jji^i !>Lai*js lj_a! Ijb ScjtjJcaU 5_LC.Laij.VI SLpJI ^ (jjljx. sUSL! J 

jjjjGJLj Utx^lj i <?~> I j . «L«-a CjIj_>J,I ^LaL>. JJLaj 43l j (ja^JI (jj^ ij' 
(ja£Lll I mi i a (jSL] j«J (jl ^-Aj i((j-u£Lll jL^t_djVI » I a uij&\ (ja_i-uLaajkj (Jj^A (jl 

.dJ CjJL>.VI J j i n-r"tl jjJLaj J^l (ji^- 
jLscojVI »j ^JuiUll jqJLjlII 1 aj i u 4 LojJlj tiij Jl>JI (ja-^II ^i^. ft ta * rt 

5j— LJ-jJI Cjlj^*_a_LI j_aj>.^l j_JuJI (jl sLULaJI 3j£Li!l (jyl^. ^ J-Sj «j_uSLII 
(Jj^s-i ^!j-Jl ^>->j (j^J • (jr^ I <3" r (j-^ ^O^Li 'J-Lj- 5 J^H^ 

j_a^vVl j_JLLll JLiUI J j j 1 .1 (jJL: i-ill 'j'a 2»j;^tl ^ jJJtlll <j-a 

(Jjtjj (jl ^1 JU J-Ju sLu jL>- (_Li><J jjLill « j-LtaJI sU£ j La 1 eaj (_g jdl jL>JI 
jJi_Lj 4jlaj<J! tfj-* (^Sj SJLs-jJI «LcjI ^ 4^LLaJI (jljiia ^^^"It jjiSLII 
(jl^oJlj jj^olal d)L>.^_a ^Jl 2j * * * JjL^JI tJaH (jl^ ^J-*- 1 (j-* t — ^J- 1 J-t-sal^J 
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LJLc. 

(jl V! . j_«j>.V! q^LIIj <Jjj^' u>^' _J :5C - 1 ( <i:: ?- :>, ^' 3JjL«j-o \1c j^i-VI 

£jj (j-C j la * 1 I ^j^*.' |j Laj>. j_«^>.VI Q^ill ^t^*-* J-* !>L«-3 oljj La 

. L$-JI LuLij'C i ill" JJUjiJ «4_lL>J,I 3_cj_s_>J,| » tljj La-^ ^^tHS 1 ^' ' ^ * I 

4_Ls Li_u^a_l Cj 1 j^r <i I 1 j-aj>.V1 (j^UI CjIj-iaj (j_a ^I**im t nVI (^jjs L?-j-»- ts> f-^uj 
Halton Arp (j^LlLdi w £ 1 a II Jlj*. j jij. _i Q^SLII (ji >L>J-i j^Lj 
iCjIj^>J,I (j_a jl jljlj^ J I ^J^*- 3 I JJ a c ^ l£ 'j- a J ' ^ ' I ^ CjVLs. 

.j_«j>.^/I L^j^J ljL>- <l ajgje a CjIj_l»j L^J (jSLIj ^.uslj (_gjLo JaLujI ( _ ;r 3 

. L^Zu J ' ga ; ^^?e_l1Ij jLulIIj jLiJI (j-o jm^ i_dl_Lfl> tj^^j ^jLp* VI ^j^* * 
cLalljm CjIj-JuJI (jla tjjSLII JJlx-i (^1 Jjjij J-*^^' cr^ j^*-^' o' j4i 

(j^_4-i V (j-SL!j • l-^>- d a I " ~» a CjLsLjla w i ali 53 Q5UI lj-fli ( _ ;r 3 lj^ 

(jy^- -5 • 1 * VI ^jj^VI (j^, 1 0 itsl jl>.I LoLa {jCjb <"j a (j-Gj^*-* ' 
JaLujVI (jl (jj'C'C i"i~iU J^fljj . 4_uj/ jLji-o LiLo-l I 1 j Lj 4i)l 1 uXI Oul^ 

3j^?e_a (jl_5 ijJLiiJLl J j j 1 .1 (^ji^. ljl£Lfl>J ^ < a d -tSI 3j-fl>LLb JjL?e_a 

(jjj CjIj_jJLj I 1 j * a (JSLIj 'J-f^ J^>- (jJJ J-^l 'j'j'j^J i4_uj^ 4jl^V 

(_yic 2 *a vl u^q (j_)J^>* (jl_j^£Li d a 111 se a _}Lau_il CjLcj-*_oJ I JL>. cLflJHjt_a j-a^>> I 
lj_fli (_p_a jjlj . I 1 J uj (j a_La3. (_gjLa JoLujI J^J-JJ Vj ij IklJI ■ Laj. jljdal 
j^jHj (^La-Jlj . jj>.Tj (jl (j-\_l 2'^ n! . ^» Cj JL?e_l (jt c_t^e_l . VI ' ^'^lj**'tl 
j j uUj 2 " a 'I i a a 4jjjLs. J^J-y J-^' ' " ^ a ' ^ ' Q ^ J->^. jjl^ I jl La ^Ir 

(jjJJI Jj'l .Ml j_JLlJI cjI j 3j^>J,l I fl/q (jjiJ lij^i-' cjVL>. ^1 t_ijT 

1 2j « ) ^a-Aj « Luj-aj (JjLalLa J-^-*-^ (jLUsj-jLL) (j^ljl c l-I^L^t_a j-oj>.V1 
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( _ ;r A j_«j>.^/I (jail! (jlj i3-a jJLU a^^>.^X\ 3j_>J,! (_Ll3 (j_a jl i njtlj 

(jj *C *C U .(j^l ^ J -1 J a jJLujJJ (j-a La £_o-iJ 4j*_uj 

(jo_<-uLa^a_&J 4(J_sL_A cLl *iL>. (_£J_11 1 -AJ-SlxJ 1 j J ' ■■*V*'t1j i^x^jJlJI ' 

jjujUjuuiH 5linlin~iU O^Lclilllj .SjLut-J! oljljljSLII SJaLU jjir~iaj nnrVit 
I J J i\ ui Laj i !jL>- 3j_uSL!l 4ljSL!l Cjli ^IjijjjJI i_JajiiiJ!j (L9jj jjojj/) p lag VI 

. L^jjjij-Us Cj_UJ (_3ou-u 

(j-SLJj I Jlj>. 3jl_<_«_> (jj£j (jl ^1 5JL>J! tfjut ( _ ;r a ^Ll>«j (jJ cjljlj! jSLILa 

. j-aj>.^M ^ j i ga H j j*" j ^ i tLagJ (_£jj>. I 4_uj-C fiLtSLulSLua ^Jl 

^-t-U->J1 _}j_l_U^M ^Lt-lU^ 1 jj-* L0L4-1 £_uL<3J ^**' ' a ^JjJ^ ' £]j ((J-Jj£LI1 

«La_}l_JLJ1 ^_j_i1jJ1 CjL>.jJL ' gUa-LeaJl ^lijp mi" 11 4jr 5 JJ-JJ (^J-I1j 4_jjii_>J 
4jr 3 cUlS^IlLI LaLu SjLjfaJI ^ ui-dJbj ^j^SLII CjI_aL>o1 (J£^ jj-* LoL^j Jjj-uILa (jSLiHiJ 

i-Ui3- JJ^Ij ijr J 1 Clia L_U 4_j£LLlI 1 _} Lu3j ^ 1 J-lJt-O LLnTo I us j I LlA JtJ>0 

(U-2) «2-j_i» jj-* Sj-jLLs j^j-b j^paj^/l j^>» «L<j_3 4_ijJLa j^yic 

^1 » (_^i^t3 (j^Jj .3j_u^ SJajj (JiiLallil (jjSLII I 1^1 '< a L$j!j LaLaj 
(_^aoj/ p ^fit (ji (jSLaj Vj .(_LaL^ j-i^. 4j&Laj j! (j-*>J J-^' 4^JlJ <LuoSLII 

(_Jjj>.! j-i^sLi^. LxjjJ SiLJJ! Sjjcjs Cj-iL^ I jl < laj 1 1 1 j_uQJI (j^s (Jjlill 

4^.j_<jij (Virgo) *IjJjlI! CjIjlxjs 4cjjjj^a j-3JlJu «4_lL-»J,I 4^.jjijJ,!)) (jjs 

LuLa JjL»il I j^JJ (^Lill ^ j^aaL^ 600) 5Lc:LuJ! Jjja (jajla (j£i JjJj 
cLj^LUs^l CjIj^>J,I 1 f ll'q joi^. ^-x-ua-u uj 4_uj/ CjljLiia Sj_JuC J!>L>- L^-J! J 1 a * 1 ■■ 
(_yicl tljJL«JI Cjlj^ca Jijtiir j j"hj (jV! (_yi>.J -J-f^ Cr'! lW* - ' ' r 

L^jJ iSiLiJIj 4 j-r Ijl itV I j i4_u^jJL>JI CjIj_>JLLi 4^taLUj 4^Jj_«ji Sx.j^i^a 



j i^ijJI CjLlUjlj IjjjLs (jj jJI tfj^-^jj George Smoot a i .1 £j^>- ^> ii" «j j 

j^j_a _a^e-> £LuiL>JI 4ii Lu^a-l jjcj SjLAII (jl «L<-!Lc CjLcLfljj! (jja 

'j 2 I « II I JJt (jl d mi it J-ll jjjj La jii^I (jlj (j^s- I JJ a ' a uili£l LajJ j_uSLi 

4 i mi Mjjl j 1 a IjLji-a £-Llj 4_uLcii3 4jsl 1 11 a J-^- Ju-a_l ! JL>. _}L*_lt j!i 

4-cj_a^*_o ^3 j«j*-><JI <3^La aj 2 Le j^>-j lilj 4_ojjiaJ! ^ i 1 nil (j-o cjIjLlLL! 

ij_uSLj JjljI CjLal 1 11 a (jr^C eJj-*-? 'LSjLs JUaLi^. I 1 eaj] J^J-JJ >ljJL«JI 
j»lXc 3J1_>J ^ILj Lj^L^ Liaj (j! j Al IaJlj <■, if us] I j a ifuS QaSLj 

>j-2JLc 3jij^>.j_a jJjj ( _ ;r ll! 5JjSJI <LoL>JI <LJj^l JSLajJ! 

jL*_djV1 » ^jLi t^l**i f**i i nVI ijr II Cj^ 0 i n ^J^>* cjrj- 4 - 1 l ^i-^ i^?e->»J1 JjjLoJI J_*J! 

(jlj i4J mJj^>-^I ju^3jJ! 1 "'I -J 1 c Lxjj j_uSLi ^iiiLxj Jjal ^L^ «j_uSL!! 

a I tali iVI £-j3aj (j£_a-l) joJallla j_lC jjL^ S^LaU ( _ ;r jj/Lu/VI £jjjJI 

£>JjLsfc_dj! CjjJL>. jj * aaj * ^Ji3l_LlI! (Jjv ^^SLa-i L-a-ijJ (3L>.Lia % i"i ♦ 1 cL>.jjJ1 

. L»-a jjT ^ ^1 jl (jihh^ 
4jt J-Se-La «j J-xSLlI j\ X fljVI ))J JJLaji! joJLui! SjsLtl! Sjjj^iJI OjL^ lil 
SjLjLu/ CltjL^ (-;r lII <_3jjJiJI Lai . 1. it ir-i? CjVjLcuj (j-a I Jijj-a sLvl jj (jl t_Lje-i 

CjJL>. L_ci_i£j S^^^y-*!/ V jj-* ^1 ~" ^ SjLLI CaaL> ja3 3_}La ^ ^jja (JL>. j-jJLt-£3 

LjJLc. j«JL«JI (j I (j-cj i^JijJI (Jji joJL«JI fljjla 1 ul 5iL2j JSJ (jl 
«L>.! Jjjij I jjj 1 -»~ (jjjLJ! jjLa I . sLuaSLI! ^ ' -^j;^ ji>^-V j' ' Jj'j-V 

4 1 1, a (JUm Jj j i ii (_,-L^. LLdi j»jJLij .(jl^L^J! jjLcuj'^! jJLoj (jl 

^JLc ^jj-Aj ^jL^JI lL^jJ I ^jlay>* jj-a 3!iaj>.La j-jJ^Lt-o^/l j>J_A jj-a pLd Lall 2 a 

: J_l2jL1]1 (jjs 4-alHjt-a CjLj^**i i n a 
jajiej (jL^ JjilLa i4jJjI «LalIi ^jjs j 2j i > ( _ ;r <I/ (jl^ LaLaj >JjJI (^-S)) 
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OSSJI 



•«i3LA=^ * 

4j^/ ^s_u ^Jj ^(jj-*-" Ct^ f*-5"*"* i '~ <i Ti-*^ ■* 1 L^ajflJl ^3 1ji_o-j (j-uls*)) 

* « Lo LLllL (J-«-3 l*_u ; «L_oAlJ J Laj . 3j£Ls «U Lu OjJa^- j ^ T IL>. stills ^j-^ 

(jja (jL) jj LaH 1, 1 (j-o J-S-U (j^_L>Jl ^Lj ^JJU (jL^ ^^jj* 

ijr 5 OjISj i ijr IL>. ^jL_ujl f-z^>* jj- 0 ^Ij- 0 ^J^- 1 J-^' 4-s_3e3n [J"J d uaj Jl 

^LlZj (j^ Jl^j>o L-s-^J-J frLq-m ^e-i-Ltg-il Lu < ga rt j L^_Ua!j (jl^ L-« £-3J-j1 Jl9j 
JLajj (jl tlj _i!j_«U Iji^- N j • " O^J • ^'J' I ;j La i a a J 

3 Jj La l^J |j 4Ll2ILI! jljl! Jl-q-^jj (jl I j » i <3J ijj>.V! ea « xl I J L^xtajJ 

LoJl^.j iiiilj jjlj 1 3 IS! ui (_pajV! cjjl>.I j<u Vjl d fi t nil cJLjj^I jiia ! jJj 

j<sj t 4lal 1 11 j II 4jLc. (^ f-u-LM (J^ j 1 o I j i^lj-aJ! (_p3j^Li »l <i i ntl CjJLjoI 

cj>L>. L^K «l_ui/^/La .(_jjjSLII 4_uIjl>.^JI ^^jl cJJjj . Lajl>.j *Lui/^/l cjjl>.j 

" d A l""»- ^ (."it i (^>| (j| ij*. il" jc-I I j *S tj i4_u1jL>.^J1 j>J_A (j_a 

(j^Ldl JjVI j^ill ^>*j) (j^^saj l-j^iti 

(j^_)J * J ' J' (j ' U-tS^JI (3j-^^J i^i itl 3lj->J1 (^jjl j-tiaL-o^/l i>J_A (^J-«3 

^ uiAj (Jjl i n \ jqJjlII (ji «j-u£LJ1 jL^t_ijVI)) (j^, «QjJ_>JI cLuiLlII I ' 
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.Jjj-aJtJI LLal^IoJ J^jt-" i n" JjLiJI (jx. L^J-^*^ O 13 ' a ^ 

(j-SLj pj jj CjJL>u (j! CjljjjJI i>j^J (j^-ai I jl Lie JJJJ j f \ 1 1 (jl£ o^-lj 
V I jLsJLa t j uixll SLo. ^ Sjiajj-jja tljljjjjl Oul£ I jlj SL^lS <LuLIj 
^jfc 4_uj/J JLl^JI SjLj jJI (j! S4^J^?I j-A-S lJ £ CjIjj jdl 0 JL& JlLa JL>- _jj (jl 

(jl 3JjLSJI 3j£L1ILi djji-i (^lll (sJUJI ^ lij^SLII oLjLjjJI ,jjs 3ji-o.jJI 

iCjI jVaJlj CjLjjSoJI (j-a ^L«_3 .JjjL^ta J-f^J (J^Lj* -^'J-*-' ^ ' "*•_' 43li (jjSDI 

iajL^ia llL! j (jl^ (jlj (j-aj_JI (_)jijjL1« I jj** 1 jjj (j^JI 3 jlo~ ^J! 4jLjjJ! (j-^j 

(j-*— i 4_j_Laj-JI L^Jjljj.} ^jIj-Hjj .c^^jJlj>J! (ja£LJI pl^. (j_u_ulJLa £_a l£J mi (jj-i 

8 , 64 I -i j * ) " J ^" j_U! Lutljj JjJj j^jj I rU tj LjjL^j 

(_£J-JI (j_ajJ1 ' d ' ^ * t^j n <i ni\\ ji J I'* (j - * t-l^-k' l£ ' J^-a 

SjILiJ 4_*_a (j^SLJI (J^fc-ll . ^^L>.| (jj-i A^J (^1 4_uj_a1j-J 4_u_o «Lxa Jjlj cU_oAj 

joiiSJ 4_ulj IjiJ j<U <l UlAj t_4j£jj jLclj tfJiJLJ <U^M (jLfllxtll J^S-T iJr A-lt>\j-i (jj^ 

(^jL^j V JJLC (Jj^s-I (j^La! ^ JL».j cGli cJa^tt -J-fr!^-!' (jAi^-" («ii>JLi 

.(^jjSL!! (oJL>JLi ^jJI ^LjJ! <l$]J L^ia JSLI (jl£j . (_£jj>.Vl (jlj^Vl (j^i 

C^jI^ L*JJ lS>**' VJ * "* ^ L ^-^ ^ JlI £La_iIaj(JI jl£LaVI t>JJb • " ■ a La 1 J^j 

4^J^?I (jl (Jj i4^J^?l ^^>L>.^/ Lj-Llj I JJJ^J (<sJ L*;iJ (j-uUI (jl (Jj-S3 L^-La p tj c I 

Cj l_jj_i^)_^3 .sLatiJ,! 43LLL90 Lg-La (J^-Jj iSjUJLc <L^J I J LflJl ( _ ;r 3 -^J^ 
Ji_u_oJtlII (Jl I (j_a j-uSLII J q J '"'^ L^jLaJI (jj-ill C <*'< (jH-II (( 2^^B 
l<jK I j ' " ^ a i ..VI j ^jlj^l Jj i .i-r"tl (Jj(Jj (Shiva) Lajji/ «UMJ 3 rih-^l 
O a *J L_ ^^H*-* '<~>3-a ^Jj-^ l)^ 3_ll J_l (^y^ (j^SLlt (ji^ cJtJ-^- 4 - 1 

1(_^£l3jJI lLIJ j a (_gi « L>.ljl3Lj» _> 5jj i all tfJLA ( _ ;r 3 ^ o i nil 4j^>Uj .(^jSLII Laj^i 
i(J_L>J1 Cja_t-s3 (J_lLs JL>-^oj 4j^oL»JI (^-La-jJI JLjJI i J-ll 

(Jii. (_gjJI (jjSLII (jl J^jj il_4^ill ^ys (jLJ Ji^-JJ 4jai«JI (_gj i njtl IjLlII ^j-SJ 
(j^s (j^l<JI cUljLia Oaj j-aJJ l^jjj/ bj^ca (jVI 
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jJl^jj jjl^ (j_aSLJ! o' I J* Ji""»-t,l qjsj SibjuJI 3j<lfill jlSLaVLi Jj ; 

( _ ;r 3 j a" i ih ( ii (jL^ !!}! La (J£-»i (_gL) La-Uslj (j-"jJ (j^-Ij ijjj'C II jLa-ilVI J_La 
. 4j^L>jI (j it's <j j<u i_i3ajjj jjjJilILi j ta jj JlS JJUilILa . JljVI 1 JJ-ajJ! 
Cj!j_>JL! cLujL>- (jLa QoSLJ! (-;r 3 3.iLU (j-a sL>.jj>. <3-L<jla £ L»-a^ (j-a Jjsi ! ijj 

Ljjj^i (Jiaj (jaSLJ! (jLa ^LlILij i_ka_oJ 4-SL^ 03^? <j-^ SjlcLilU 

i41jjj g-jla-i uU Lxjs J-J^l 3->LU (j-a <*-l<i£ CjJL>-j ! <j£-Jj • JLi^l ^1 jLpVI 
(j-u (jt^J-I' J-i^-J (ji-L^J! jLtll Jjl sl-SaaJI t_!j2!UI SUita (ja£j (jl^ 
£-jLu L_aLa_i j j la 1 j 4_j_i!iL>J1 j_uQj (jig uLaHj i_j3o_<-u (ja£LJ! (jLs iCj1j^>JL! 

4J 4jL^j V ( _ ;r 3 joJLc LtLc £jLuJLi (_^iiSjjj -i-^y ^-^-^ cjIjijjJI 
(j ii j t « j— l-lSLI I jLjc-ijV!)) (jLa ^>.jQJi! (jaSLJ! I jla JiLo ( _ ;r a j*h» i L£ I jlj 

J j i n-r"tl I j j'a j-a.5 sLajLJ! SjjjJ! 3jL$j -5j^*-a (J-> i(ja£J! (jjii- 4jI Jj 

^^^jJI J-j_a_l 4-Lm jl—tla ^jjj jl *J (_Ll£ (jj-^* (1)3^-^ L)' ^- => ° 

sljj I i a 3j^*_a J^i-T ri"i^e3 (jl ^1 I ^ <_n La (^ JLcLpj Cj!j_>JUj JlJ^/I 

.4jJj^/I CjI nj i n->JI (j-a Laj^j t-SjLi LiLjjJa OJ^' ^ .' ' ^-'J JJljjj L^jI j SjLilj 
(j^e-i La_Lu 4J 4jL^j 4j! Jj V (_g jJI t_! jbjClU Q^SLII L^la (jLi joJLc (^^J 

1— ij 1,11"" (jl (jjj CjLkjjVIj CjjI! ,j-a 4_uL^j V 3jj-5 1 rr 1 r-Ti i a 
(j^a dlLlJLljJI i ^ T ^jJs3 ijr 3 ^-iloj-l $-^-u* V .4_lJ_ljJ1 i ^ r ^jJo j-a^. CjLa^aL»_a 

• " ijj La 3 (jH-II cj!jl_Ui>J! jl sLuLpJI (JK i~i^l jl jl iCj!j^>J,I 

( _ ;r i 1— » "1 1 1 (ij-uSLII jLaAiV! » 1— Sj^jjj OJ^' <3jLcoJ! ^tj i n-r"ll 

,CyJt\J\ LULc 

' ' j J S S jJ_lj (jl (j-SL<u (jJj^jJ.1 OjSLII ^ air (jjs OjSLII jj < r^i a 
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i_2 LJa I j-Juj La i _}Jl^111 ^aldgJI ' i ^* j La jJt£. «bt »1 aWTI ^* ) (jjiajj 

L^jtLjol (j *" i_3aoj/ <Lu-i i nil (jLa Jjjj^' 3 ::tJ cj!j^>J,I 

4-3e-La ■ (jj-Lc La 4-La-2j (j-* uu m ^LU CjL>. ^3.a . » )1 w u 2 1 ^jLlill J^j i uja 

LLiT *LcjV! «-tIoXmj V 5 

JLSiVI 

2 « j JaJI jj^j'^ L)l yj^V Q *» * .' ^ • -5J-«jJI SJLs. ^1 ^alSgJI 5JLs. (j-a 
1 JJt f£sz-} clja.^tlj *Ljj-LiI1 ^oj jlj i^jyjl J ui£ (J*n i"i i J^JulC L^JaLk 

4_LJt_j_LLaJ1 (j-ul 3-^11 (j-a 4_uL#j V cLL_oL_o (j_a 3jL>.1j cLc ^o-qje-a m^oj-u V ^IjlII 

^ »j . Utl (j-ul jja (j-a ■ La I Jl>- LSjjIa VL*-a jl <lajj<-a J<j ' ntl (j-a_J . 4laIL>J,l 
<j-u! _jja OuL£ I jlj . JJLilJIj i3Ll>JIj ii_^lj£LIIj ij» ^jclIIj iCjIjjJ.1 £_a j&ja- ' ii m 
(jSj jola jjjGJI (^^jJa cb j j Tit I (jSLa-i V JSL<I»j I j «jj S £ * JL ^ 
S_ljj£LII Ja ^tl 4J_L^La i."i U -v (jlII liiij SjjLuIx^I oLajLuall ji^i ^jj-u 

. (4) La3>Lla ULc vi^i 

(jj-j-SJ i n t-i ^J-2_i (jLj lLLIj i— a I uu^V (jpljJa =La3 ScjIjjjJI (j-a 4_uL^j 
(jiLaj .QaXJI 4aLs- jys. 4jJ|J-!Li jl iQaS^-" Cr^ 6"° 5jJLa->-'^l SjjiSLiI 

LaJiicj . I Jl>. 2 Aj. I Jj>. SjijjLill 1 ^ .*:.<* (j| SjojjIjJI CjLij'C 1 nl"iH 

. I ' (j-ajJI lJ £ cr'l ' ^-i-*-} J " '" LuL9 i»l LtaAll ( _ ;r 3 La_L-aX j La 1 1 

jljl ^aSLII Lat . 4_ua_u3 4_u_o jLji_a i a ■ aa * 4Jal 1 u a ^JLc tJ^aSLi La_ij jljl 3^ * Ij 

.jii^l ji sLuj/ jLiia j ui£ (jr-"' j' 5j ui£ 4-3 1 1 u a ( _ ;r Lc. J-S^ I Jju jil^VI 

Li La 

^ I^^HH J-Ia-Lj jLa IjSLtJ .(jLaJJI ^ jLjia 12 J_l2 jL^ La^ oljj 

,3^1 ^1 Jaju 1 LUajl (j-ajJI ,jS I J-J-«-J j La u LuLs . - I ■ 

. ((j-uSLII jL?e_fljVI )) j ' ijr^L? 
d 2 La * a ^a I _}j-fl_La ^J-ilj ' 1 i nl" 27 (j_a (( I JL>. Sjjj'CII 2_a jJa-lXI )) j^oSLlu 
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CiLjj *C 1 1 1 l**t 1 1 ' ajj i«l^t_aljCLa 2 ^ j ta * rt (jj-^J .^SLu-uSLo ^a-u ijr 3 SJljjlj 

<U Jl>.!j t_i j*C i ill" L#j| _aJ L»£ LujijjSLII jj>.VI a « jj I J I j <^-» J I jj'a 5 Jj-a-U I 

j I (JJL»J (J I « ! JL>- j— l-lSLII 4_a jja-UI » o J_fl> , ■ ClIj.ILajlj'Ctl '"'^j u*^ 

g. j La_i i ■■" Li <ljjl i ii a i_kjlaJ! jj-a 4joj.jIjJI (jjJaLcJJ 4JLi3.i Jj i^-iLaj 

(j-o 2jj LiajJI 4-2-La-U I (_paj^/l 4 * ual jjII CiLij'C i nl"tl j-J^i d 1 * (jl 

Cib^SLuJj £-a 4jjjjIjJI CjLij'C i ulltl t>JJb (_L^aj ("UJ (jLo~^l ^j^*.' fjSj 
j-taJLl Ljal i ii a LjJLcLa I taa» ul& (jlsj^/! (j_a jjs-V! t_uL>JI mJjj>.| 

(^-sa (_psjVI f-^?-^ cj-^ Ljj ^ i ii 1 " J £ i""i L^jLa j^i-T t;r i«-ajj ,_psjVI 

t tjL>J1 i>l_r»ol_] jjJljj jlj-a CiL^ i nl" ^-L*aj ^jt j^^-S- 1 J ■ Sj i I \ 

iJ7 \z>*\ J-J1 p uiaII pj?t^fc_) * Ij'C i ill" ^Jsl ^aJI ^3 ^j^aSuj ^ n a Mill ^j_a jj>.V1 

4_JL>.!jJ! 4-u_JI CiLjj'C i ii I" 1 1 tfJUfc ' a uiSu Jjiljejj .^mk i"itl a Ua.ll I (j_a 
JJLaj ^LlILij idiljljl jSLI! (JjjLjS 4 < h mi JLa- i t ii Lujj • I "^J ''j'j' 

Li£La_a ~ j . aj jlsj . j_«j>.VI L^jjJ cj!j_Ju JljjL^j cjljlj! j£LI! cjLsL^la 

lil La jj? Cjljljl jSLJI JijljL^ j_aj>.^/l jjjuj t_4j^jj p j a ' LaJLi^, 

! j! Laj njVI 4_lLc jj* Lxjs £>-<- u l ' 1 ''j^- 3 iSf^ oj^-" JJ^aj (jL^ 

. La j»aJ ^ jL^Iuj/ QaSLI! !il La di!j£j iLLLuj JJuailt \jjt (jL^ 

( _ ;r jt 5j j» jtl CjljljljSLIIj . i m. 4ioJLr»J! jjjljj! CiLj'C i nl~ (j\ 

LX3 J ^ JJ^^ (1)-* 3- :tJ (— a-uijSUL! Lff£,l ♦ Mil cL»_a ^-Lj JL>. 4jr !l L_ci_»_UaJI jj-* 

(j^l (j^- Colin"! (^iJI 0 mo Mill aUaUl ^jLi. (j^s 2-a.sLUl 5alUll aJLuj-^I 
42LL ,j_a JJal ip=J^I S-^i^ Cr^ LjK 4£0JjljJI oLj< i ,il"ill SJaL^uaj 

MjjJ Qa_LaL»jj jj^IjJI (jLa ljl£_flij (_psjVI ^la i ■■ i -ij i aJ d j as I" 

p j ui-LtaJJ oljljl^SLII 4^l_Ia p-^-il i n"vj 4_u^aSLII 4_loL>JI * mi I p_AJ_t-aj 
jLSLj 2 al U tl l j_a CjLuj^ ^a i»LuaA!l 4j£jJI CjLoLSLII L^Lj/jj CjIjLJuI 

(^LjJLij (jJj-II »J '<itl £-«Jj ^^jclII jljj.1 <L^Ls-j jljll (_>^»J 

(j inl'^ Cj!j_>J,I (_^s-l J-^a jLulIIj jL«JL£ mJjjs. I jl Lai . L^jjjj J^j i n" 



220 



(j^SLJI j1^_*_ut ^ *^ ijr 5 ^LL?e_l LlLljso ^jy^-II < ) 1 i ( u 2I Jl>. I ^-A ! JLAj . 3_j^j_}1j 

^j_jjJLI g-j 1 a ll <Ldjgj&^ <Lljj-C Cjljji ^1 JL^-"i < ul 4jr II i4_Ua_aLiJ1 

O^J^' j'^^ O - ^ + JbLfiljJLl CJJ^- Jl^J • LLL^C t dim 11 SCJJ i_gj-JI 

j nf I jls di! j .djljjj.! (>j (X-Rays) 3j u . ..II 3j<-<i/}U j^Ic 

^j^Lc*. jJijLCjj (_Ll3 (j-a CJJL>.| Jj^sj JLaX. I (jSL!j . i_! jjjCLo (jj^ iSj-^ ' 

Sjij riia JoLaj ^ 3 j m 1 ..ll 3 < 1S1VI ^UJ. oila. jja oj&j Lxjj Ricardo Giacconi 

^j^SLJI 1 11 a J-aH^Jj LoJ_t£,J .^j^SLLI LajLt_u 3_3j)jjt_a j-lC cUliSLl 

LijLa g I i^aAJI 3j!jjL ^1 . n-v^l (_^1>-j i3_ujL>J! cjL>.jjsj cjIj^J,! 

^j! ^Jj 2 H » £_*_u1^J1 Jgi la * 11 w 1 c Q^£LI1 c Lu-i ^^jIiLaj JLt£. (j^-iSlldJI ^-J^J 
Lai i JJLx_a J-J^ (J^J 4i Jl^=-o 4jI j I 4J j^j-o ^ 4jI ji (j^a-Lo (jjSLI! 

tio-Li j-Aj lEdwin Abbot CjjjI (jJjJi i^ij 1 1 n~>- . LoLxj ^Ja-uua 

J *C i"i _t j^s-^H a « j 11 iCjLjljj_o J'C i"i_i Q5^Lj I 1 1 aju (jLa IjlSLtj ((<LseJa-mXI 
jj-* IjJLc JJLjlj {jscij . ! JLl^ju ^JI^C uA tiJlij ( __)Jajt_J tj^J 1—4_Llj iCjLjJiLa 

JSDj -»U , ..1 1 Ljj^Jj LlLulj tjdj » i"i a 4jeJa-mXI LJjLLa (^yJJj 

(j-LcSU tiJIjjt ^1 SjiLa diUj V (jSLIj ■< 1L>JI j ^LaVl j (>-*jJI j jl i njtl 

j^_oVLs 1 j ♦ <i i nl » : (j^J^JLi c2iLstla-uiXI '^^jj ' J ^ ' oVlj 

I i i ii ~w i ^ LaJI j ^LoVlj jl i njtlj (jl-a-J! I jjj i aj . ! Jlj>. 4 l(j i ii iJ 
^j-iJLjloJI fiLojL^ Lj^j ^JSLjIuj jl>. I IjLsu tjjj < aJ ^j^sl S^lj-i La (^j^. 
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. (^-Lj-UsIjjJI ^a < ni 

-^J-^?-*^ J^^' f J"^' tiLH «4jtU i .ill J^LJ!)) ^JSl £JJ-a (J>Lx-a 
iSj-i o' ' "-' Mj^^' £i>^' S-^^?^' lillj (_g I j j i ■ Laa. 

LiiaxLc w 2 jj £-JJ-U (((Ji-lj)) (j^Jj . ^ Ah j L-u Ijl VI JJ^XI ij-a J^-V 
4_l_i!j^>. i"i" 4-lL»-C j_La-2j J^J-° iij.iL>. iiJLxj j«J La i Jb^/I ^1 

i^LilJL^ jL«jV! (jjMj La^lie-o (jl ^j-iilj . SuliJ jJI «.|J^>-Vl ^ i ^.°:.<*j 
j_4> i_JsjJjj U i JLl j^LJI Jj^ 3 ^LjVI ^ JLill J -u i » (jJLc 

(jl jj a t^e-la mXl 4_lj-La ^Ji* J_i ^sr- t a '< a j la * rt Lil JL>. L*_i^a «L>.LlLJ1 

1 mi a (3^" ^ * * 

£_jj_U (j-SLIj .liJLiiJ! jl«_jJ! (jjs Lj| :< a-iilajj S(_gj_jj^.Lj JL>J! i 

(jl (_d_Jj (j-a Ijjj/VIj . ljL>.| jjUU £ L!j-i-a (J^>- <j-° (j i"i (J^^P' 

Laj . 4j1jLc ^1 ^j^jj UJ^?" ^ ' "^£.La-<I»J lijj J" i uj 4i«Jj . <lL>.! J (j^ 0 ell jj^s 
J[jJj ^ji * i\j La ''-^^ t Li-Lm Cj^ i**<f 1 L^j^/ - Laic i IIj ( _jji>j (jy^JI «L>.LaIiJI t.S il" 

^ jl^-jj -sLtJ^I (^MiJI <i>L>JU 1 j-^J (jSUj (j^lj lAjrUintl jM-JI ^1 

q \ Ja-S^ cLLa ^la 2 rt cLait£ . JaAfl ^^yjjj^ ^J'v mi i (2>^_i * d 3e -* a ' -i^-±J1 

t<LstJa-mXI ^^1_lLI ^^**i lull ^eJa i all jjjjLijJI JaLaj (J o uu ^ia 2 1 1 1 JLAj l iSj- i 

2 La 2 4jIjllII jjlu l^jjj/ 5 -» U , „ 1 1 j^LJI £ju& j^c SJIjjJI ^.LolILa 

43^c, j J laJ 4-La-Sj jjj-ILs . 4jjjI J ^jlj_Zu ^ j i taj I jjjjGJLi j-jSLj j<u 
. L_ljj-2Jj ^ j ' aaj ^i_La_u j-J^J j«J i iJT jl_uJ1 4_lLc ijr S 4_iijLa 

4_«_3j_3 j_jj_1! iJT l\ 4_flJaJ 4_>. ^3 ^Ja i ugJI Sj^J <j-a Q^- 1 *^^ 1 ^ 3 '** ' ' aj (jj^-II 

V 4j!j_J! ^>'~ "I » 11 tiJLiJ! jjjJI dilj ^ jjjljj '-^'tP- 
<jjj Jj 4_iSLI . LaLa_i sCLijjo ^jL>- J-a^^- 3 "-^■^ se ^ L« <-^J_j (jl J-i>^' ' 

<j-a» <LjJLc 4Ja-2j cLseJa-mXI -S^^i-Jt i^jJ <4j I lj_o-i 

i(j-l3c-ia-uiX1 4j^Laj cLfl_L^>. ^ i n \ ^jlj i d 2 1 * U l_5jJlJI ^Ji.1^ ^-i3j ^J^**' i \ 
^J'C i"i i ^ J_2j jj>. I Jjlj j-a^. j a i iJI ^jl . j-a JLaj i J 1 J " * rt jj- 0 t^j-J ^1 

l_L«_ij_a (Jj-y <— sLLall ^jl-^j (jr^J . d j ij i ntl 4j>ji^/Li SjjjJI Lc jj 



VL2 



^<ui . t4JLL«JU «G-3j_c. (j_a JjU"ill (JjLs J-i^ J*^ J^J-^' \jJt u I 
Siii! iiJU*. IjLa »l g , ,ilt Lj :4J «Vjjfc JLa JLSj .^JjlII ,j-a IjLjLc 2_uLi Ji.v 
d jj *^ ^ «Lu! (jjILsj-ia (3.5^ <^ OH -1 L>^' ' ^-^^ <— ^rp 6 - 1 ^ mAj JL*_]J 
jLtjV! jj-tj La Cj^LaQj! tfjut ^Lbtj V (j-aj . ^L&jVLj <t3j|jj<-a sQIjLc (jLi 

jj-a LLLc jj . * (j) iCj^jt jJLa L^ i . JaJlfl jj- 1 juljj jj-i jll^o tJL^- 1 

jj ir-i" t (jl (j£L«j jl n U (j-o >j^>- J's uU JLs-lj (jj^Lj *— 'rP* iJ-S'lj 

Ja L2 t II jj-* lS' ' j a-LaJI j_*_l!I cjLi!^_o* t_£iJJ_LI j^j-zr i a \\ ^JL*J! (jy^* 

Jiju Jo- (jl VI • -iLtjVI (j-a jj^I " JlJ> -^ J*^ " ' o' '*J^1 J-^' 4JL*J (jSLJj 

. (5) Sylj^L. 

i la j- jj-* l^-j-^* *.4_jJLlJI 4_ajjJa_JL] l-ajSLq ^Llujl jj ■ aj * (jl LuSLs-i 

!j I c J . -» * a icLj_Lc. cLajLa Ljljijjj i4j jLcila J^Iaj 4^jo-j i juu iJ>^J 

w I C J i a 5e " '■» i4_lL^. 4-«jL3 LjljjjJ i4j jLcu^s J^la-l J-JJ-U <-4>o. . £_lj-o 

p i .i ->JI-3 .4_«jL3 I j LjljjJI (jjS^J Vj i4jjl i n"a L^K j^Jaj V , U j tajj I 
I_Ll»SLo JUs-Li (jVI Ljj£.J . ( _ ;r <j/jLJt^JI JaLau uVI ( _ ;r 3 jLtjVI Jl>.| (jl JlS^ 

(j .i j t l5- s '- 0 j-^ £ ^'- 5 &\ c 5-«jL3 LjIj>j 4l«jtjj i jLuVI ^^1111 

Jj 1 Ji^,Vl (^1 (>lV| Vj I( _alaJI j^l ^LaVl {y> Vj 1( >»JI ^1 jL-uJI 

jj^jl (jl , ,,i V Lil .ciiLtLsoVI «jLa j-j-«^>- jl>.Ij oWj ^' W J>^ 
a 'jjt (_y£j ■ i>-5 (_Ljj5=3 (ji^. Ij^LS c^j^ (jlj jjIjJI jlkjJI oLjoVI I jut llLI 
i_tjt£LLLi i^jjljj jL»_iVI (j-^LijJI t-tJiSUI 3>a La Ljt A 'it jJa (jjSLj 3JUJI 
^Ljpi l^jSJ.\ \jjt, (j>5 d.U.t.-vt (jl £&£lu>] V (jJiSLIj . jL»jVI (j^IjjJI 

i>LI tiijjt (jl ^j^" ■ Laj .43^1111 jLtjVl (_£j-<-ul LtjUj^- (j^tj LuV ijLtjVl 
(j-di-l Jda (j1_L»SLo d j mm jjtj . jLuVI (^LjjJI t_L.tSLalI jLuVI ^^tJI (JIaJI jjt 

, Ja ^lai&J ^ o ^ i ■■jjj ^-j-aj>. ■ ajj 

- Lsj ta >■ 1 1 q ~w (j^ S>j ^ w ^P* 3, jLtiVI (^^Lij c-utSLo (^jJI d 1 1 ii rtLi Loi 

.cL^jLa LjljjJI JjJaJI ( _ ;r 3 4jijl i im a 
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(jl (jj-Lg-aLJ £ i ii (jl VI , 2 -»U , ,.t I j^LlLI LaLaj ^LjLajJ LlLc jj ■ aj 

j»J-2j LaJLjjCj .lilJLi (_g^La lXju (j^e-Lo lj-d> jL*j^/I (^LuJI p^JkLc 

l!a! (j-SLIj . <_slii J*\ i"i_t LseJa-uua JJ-jj jo^JlLc (jLa *j j i a 3 Cj^L>.j_i (jK i nil 
' La a. 4-j| jJljj La jl jCLal ^ 1 r 2 j I aSLl I 4_l3 Lxj SJj^Ia j«_a>Jo-l ^La 

jj>.L>. ^Jl J < a * p_l 4j| (j_a p-^-J-JLj} * i>^^ L)" 1 "" ' ^ j 4_jl_3 La L4-1 ' p^**' ' " rt 
(j^SLj (jl J_i Vj . 4_La [j-LLajl (_gjJI (jLCU ^1 jLc JlS3 Ja3 j Jj i n_i pjj La 

V J-^J . (j-aa- liJLi Jjlj J-J^. LyiLa jl Li-be-La J I Laii-a jL*j^I (_^LuJI 4-1 Lc 
I I a lal I j} . 4jr"i i"i i nj (jl ^J^" 1 ' 4_i£L)j loJLiJI _L*-JI jj i aj ^j^" i uJ 
^gjJI j-UaaJI dllj LyjJ j» j i aj 2 ial]| o j-fli ^ jLuVl JiT ^1 ljl^.1 J I JL*j 

. I ijlr ^ i taj (jl (jSLaj 

_aJ S2-aL>JI tfj-di «ljj j^-jj I jLaj S<U 2-aL>. jjvjj J-Aj ^ojSLII j^j-o <jj' 
(^ic jlj^j-a dJLL* (jL£ U iciJLi jjjjjc ->L*jV! ^Lcii pJLc ^ L& 

j_fl> 4-J.3 (j ii j I ps_ll_»JI I J_a> (Jfla j^J-° (ji • Sj^JI ^c-La-m (jr^ <J-"^ (J^ 

V (j^J*. (j-3j 4_<JI Jj-usaJI (j-£-4J V Sj^LlI JiJj (iJLiJI JiJt-JI 

ijoJLkJI I JL^J 2,3 |_>J .iaJ>.J V Sj£L!l ^tja-m (^^Lc l^>- *j-fJ^ 4jvl i m L -^_P 
( _ ;r L«-a V sLaii. Jl>. jj Lax. Jl jj^JI (jLs (^LlILlJ . JtJ-2-a J-J^ 4_iSLIj Ji^a J^j3 
. L^J Jju (j-a J^itJ (jl 4-i^5 LiJ I LgjLjL?_aLl g-jlaj i uJ V d -» U , ,,1 1 CjLoLdLa . 4-J 
^jdl j_UsjJI tlLjjJ £-i La-tfl I gK jLtjVl (^Jl IJljij (jVI ' "''^ 

j^j_a V jLjuI 4-hjjLi «3j£LII '- a)) (J^ *' (_P-° joJLkJI i LLlLc j j ta '_' (jl (j^-a-i 

(jl SL-Lc ^L-Lj I^K c-jIjjJ.I jJLu I jUj s^yji JL^-JJ 4j3La. Vj «U 

(^j-cLij (jaJLi (jl-jlo 4_jL_iio 3Jlj>.Ij 4-La-a-i (j_a jJl^iIIj «(^j)j£LII 33^" (J^ '"'^ 
^3 ^ySI La^JI jojcjsJI (j-a JUj-U 4-Iar>J JST ( _ ;r 3 LflJLi. i j-iii! (_psjjijj jLljVI 
^jLi. ^1 (_L«j»jj CjIjj>J,I i tuStxi jJLaj.ll IJljj (jl Juu La Cjj3j cr^J -(O-ILkJI 

(_gjJI »j ■ v» 1 1 j iSjjjcjs (JST (jauSUa i-iJLLfl>j .«(_gjj£LII '"^1 ^la-u 

J J-ajj La JLixj . « (_g^j£LI I " (JS>-uAI (j-be-c-t, I ^e-La-uJ I (^ I i aj I j_<j/ Jj 4j^)j 

Lg-li? (_Jj^>.^/l CjIj_>J,I (jl (jj * la j i— 3aj-u SjLJca (_gl (^ (j-uSLlaJ I (jLa 3j^-II 

c_j.al.ajl Bj^ill cjJjlLiI I aK'°i ^ j i" « " j ^ 1 ' ^j" p 3 *** ' *"'.'"' 

f\ ' a all ^ j i im La_i3 4j 4_aj-ajjLaj LaAll (^^ ^Jjia * rt CjIj^>JLIj L^j->o cLcj-*_u 
t_il jjsJLa i^LjJI (jjSLII (^ j_uSLII jLajiiVt j-2j (jjl '.Jl j i nil (jx. Lai . j J a"n 



. (jl£La (J5T ^£ ^JLl fibi jjl 

tjf i- . -»■ j q juVl (^Jl jjuil! (jj> (jjSLII Jr^ -^'j- 0 1^1 

(_j-^l .jJ-a-ILa ^_ta ■ 1 jj t^j i ii jj— tj^aj ^J**' a a ^J^C mi ! j (jj£LJI I JLA (jj^>-s 

I j (jjSLu^a <Ll3I£ jl j-a c!jJl>. j. I jl La! . jL*j^I ^^li!! 1 ~'jj ■ ^ 4jL$j}UI 

(jj£LJI (jL£ I jlj . jl_«_l^M (^^LjJ! I 'j j l a ~ ( _ ;r 3 Sj^LJIii (j^e-Laj ijjU a (J£-»i 
Jlj>.j (jjJLJ! ! JLA (j-* 3 CjLu^ uuJl ^1 j£. i ^jj-^J • jj_<_ul_a ^ j ' gall (jL$ 1^1* ^ 
4jUjj_L->JI CjIj_>JU (j-a IjLiJLJ L>.j|j «3l-j»» J (jj^Ltil oLsoVI ( _ ;r 3 (jjo^ljJJ 
jjji «3 l-^»J SjLJJ! c-jjj (jj>J cr^ " ' N (O-^JjL" ^X3j 

(JjJ- j! J (_£ jJ! * j i>i tl 4JaL<-uj_] i^l i nlj Sj^i. J_a i_£j-J (jl jlj-C. (jr^ J-**^ 
(jl (j^l i-Sjjj <jJ*j SLiSLa-a iil!j (jliT !jl La^. Ijj»l i iL^jJJ J'^J 1 joJUJI 
. (jj-JLJI I J_A (j_a CiLuj mi*!! ^1 J^.1 ^Vj-A jj ' aaj La_a j»uSL] j-j^I (jj£L11 
Cj!j^>J,!j . 4J jjv jjJLl! (jjiv-II J-a^. (j-a J-J^i Lisj »j iMl 3j ' "-' o' (1)^*?J 
t_JJj^J! djjiaJ! «^j!^->" ■ ..j Vj LflJULa (jjSLJ! IjUt (jli> !jl Lai .(jjSLI! (jjs jJL^sl 
I jlj . jj-j-uI < i aj (jj£Lll ' d ' aa * (jl LaLa_i L»_ijt_t-a 1j_ at (jjSo J_oj3 4_La 

. dl! ji~ jJajLfl jjjj/VI L-iJ&l I (Ji-I J 4 j uU ! jLa <_3jjij (jl Cj jj I 
(^-3 La (jLSLa ,j_a JLjjjjJ! i . 'j eul\ jljda! 4_uLCal LojLj/ Lj^j Lc^ 
L-i-flJ J-^ liJJ I 1 j Lu dli^sLaJ! 'li) I i nil 4-tlaJtJ (jjJ J-^l O^- 0 Cr'i Ui^' 

Juu j-a£. uujLI ! J ^ - JJ 4_i_}J jjl » «j 5j ! I i> JLA jj . * jj| LUSLa_ij i Jij-t-ul 

!j! (j-SL!j .3jjj>-j_a 4_jjjjJ! 2 J 1 1 oJ_& (jl i_3jj(_l V (j^e-lj -J-j!j ij?jLa 
(jl (jSLaj jl SLULc (^ jjs-I (jLCaj d U J~J-a Laj!j (jjio (jl o^cJ (_L^j3 CJJL>.J 

LLLSLal H 3_jjjjJ! t_jj2iJ! i>jLa VjJ imJjj>.I (jSTLalj j«J! jju SJjj^sjjs (jjSi 
J_a! jjJ! ,j_a j^jiiSl!! oJLLa (jliT Luj 4j! La JsT S! jui I gjJI Jjj^jjJ! 

JlIa La (^j-Lt-a-l (J_a1j_»J1 (jj^J ^-OJ • M Pj- > "^^ 

jaLlJI ( _ ;r 3 Cj Ltj-ajerJ 1 ^Jjl (j-a (^^J iJLjitil Sj-illaj 4jjj-C 3j£Ls UilLutJ 

L^jLxiil ^uLj (jJ Lajjj i(jl_Aj_i (_gl (-J -Lc ^j-2j V ojutj .,jjjJ! jl 

J_tj3 I a j , „->. . <tl ; j"a . j^. ^,^a? ^Jl Sj_ila LgiSJ j .J^U^V Cr^ J.'^~ ' 

(jj_pSLlVl5T iLULc (^ja SlJjI La 3 ajn.> (jl ci^p- (oJIjjJJ ^l&i V yLu iLiJ 

LiLi-a LILc L^jji? (j^. L^jJJ jjiJjl (jSLal I jl ■ a uiSu i ■■ i JIHI ,Jj-uj/ (^ic 
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jtjl ^jlI! j pi i „~ I jSL&j . ^LU! i ii U ^«JI Lgj! j JLs. J*C (_^<Jlj 
i4jL$j VLa (^Jl lij^ ' J^'- 5 (">-" ^L^jMJI »ln<'iVI (j-a ^ JLlVl (jJI 

l_gj.II joJL«J! ( _ T 3 S^ila 4jJjI 4 n j i n-v jjjjLlJIj i_i£!jSLJIj iCjIj^>JU 

Ji^_*_ul ' 1 ^" 1 ^JlSj • J^Lj-ILj aLiaJI ^J^ 1 * V j-oi 

.,,,.„, All LlaLI^ 
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« 2-j-_lj>. Li 1 ^3 »j « I - j-£>* L-) 1 »J i « I I "j-J-J » j « 1 0 

* £j-*_ui 1 *' id - (ji^SJLi-o . (J-lSIu-oXI lLU j jj-* J I 

(J-* J ^ 4jLAJ! ^-ij-i oj^jz tjr 5 (jl ^ 
i<^r\_u_uJl ^-i^L^-j (^p^j^l (j-* !>^^ j-^^ 1 ^ 3^-^ 

£ J-tTu-i J-La J/\_u_uJ1 CjIjLlLLI £JLA <J^L>. LujLjj-i 

i. ■ j i uLat-jJI LaIjJLI 4-3e-la-m w 1 c fiJa i 1 la 
i a a-lj3 'Dragonflies (jljJ^M 5 



SLpJI 5-1 1 i ii <n , 2'a \l LaXb (jlj 'J^- 3 '"'J 
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3Jaju J-j-1jJ! I j-A o^*^ (jicf-AjjUl JjJjJ! (j-* 3 a < ,iL>JI 3Jl , nJ.1 
. <ji-aa^.jjU ij4 uJ\ (j-o (j 1 -"' J' jutLiJ 4-ax.jJJ SjL^jiJI c< i "jtj-i f K uHij 

«Laj_2Jl ; I ■ h a 1 1 jljj (j-cj 3 ! j 3 y II 3-ljjJlII ^1 i n-v^fl cjULcsVI J£ ,j-a 
j-J-C i j i a JL jj_«JLa LijJ^ai? q'\ jJ L«£ LiLp-l j-*^' l^l**- 6^^' 
j»jL2j V La «(_ 3 -<Iu 4-aiii .lilljj La^^Li- jj-a^/l OuL^ _aJ ( _ ;r L«-il Lilj . (jjo^J-U 

i Lii£ «ul . 3j-)Li_aj fiLuj-C SjLtiajv ^-$3 jj_a Lu SL aJ a La ^jlSLa ^3 aj^Ase^z 

. (J-l3 (jjs 4-1 LijjuI/ JL3 mi ill (j^e-i 

I i .i _nj (Joseph Fourier) I sLljjj-S <_sjj^>. (^Lj-iiJI q\£ 1801 ^Lc 
Cr^ (_>"jl jJil "~ aj q\£ LaJUx.j (isere) p i ..Li 3_3j^_»_U 3 j i nij-aJI SjjIjJLI 
i Jaj se I U ojL^j) cj^ • i 'J- a - c ' 3jJ)L>JI (^yi IjJj I a uili£l icCUJaLLa 

i>LcjL3 <j-Co.LJI i_iL*x.lj j»Lajjtl IjLs. JlS 3_iSj uil\ CjLiill ^1*3 ^JSi <l*'U'aj 
jj-a 4_uj^3 3x. j.qjy-aj jJaJl I _i y c I '■» .iiuJ)L>.^M J^LlJ 4-JLi 4jj_La ^1 4_uj^3 
J-aX. (_^lll A^u^jJjLlII 4la->JI s. Lul ( _ ;r 3 LgjLaJa. JL3 (jL^ (_y-"JI i3_jj_i^iJ,I I aaeljl 
. 4_a-iJ_2JI a j I 1 1 dJ_l3 ^^,.3 4jSLLiJI CjLajLtll 1 tU-L -*■"' VjJjjla L^lS 

IjLa (jSLIj :!>LjL3 J»l i .i" i^jJI jJ^JI t_jLai£.l 3jiijlr jj^JI CIjLiLjSLII OjLilj 
j-A jJ^JI j<u-ul tjL^ . Jls. I V : 4_uj^3 i_! 1 3^>- (J^J ScjLiLjSLII tfJUk cr" 1 ^ 

i !j-2j i_ aj^ JL>.| V (jjJl 4ii!l ojLh jl J . Q^jl j aLii/ I jj^ulji 

liLajJuill 2jj iaXI SjLjSLII ( _ ;r 3 jLjjui jJ^j ilLygjIj IjLla-a L>*J g .' 1 a 1 JlSS 

q^_j_LiLi L^j-i_u ^jy^-ll 3jj»t - £iXI i djteHJI ( j-a i j^>>j3 t_dl jut Lt_ujjj3 duL^ 

Cjj i"i t JL3 O-iL^j .,_^>-^ ojsj ( _ ;r 3 j^rt-ujJiJI »l nU II i i aj C^o Oj '^JJ 

jj-J-u tjjjl j aLlu ^_Ll (jt Laj . Q^jl j aLlu » iLfoJI I j o gJtJl ^ 4IL»_JI dJju CjJ>L?e_i_u 

4_Lfljlcjj-L^JI CjLlLiSLJI J^-aj i-il^J d"tjAU o to jjj^jh ) ^^^b ^-^J (jt-^* Jujj^JI 
4-a}L>.i 4_La 3j_a (Jj^/ Q^jJ_LaLii/ g. i aj j«J • =LajJLaJI 2jj .^.11 

L_L^j-_a icLuj^ij 4jLoJ jj- 0 4_u_u 27 JLjlj 4 1828 ^Lc ijr 5 VI j < aa rt 

OifT ^1 SjLajJI (^Jl 3_^oJI La 

'.j^jjj La (—u£ fiLuj-C 
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Cil jaaJI 6X9JU19JO 



4 LjLjIj J ttjill ^^U3 (jl^ • (Jj-^i J '"'^ (JJJ-iL-oJI ^L-u-a lj-0*t 1 r I < r^j )) 

S*tj_C.^M 4_ajlJLa «^jU", , ( J^a ; JjLjlU (jJi 3jL>.lj <tcL-u 4-3 1 1 11 a ^Ir LiSj 
(j! (jjt SJa^till lillj ^ j_al jVl Oji^ iQ^jLaJI Lgji bjjJ JL-uV (^jl 

t^-t^t- 1 1 11 a ( j^LJj ijj-ijLjfu^a ^jjJlJJ IjJl>.j : Ij^a^jjLijj »1 uulII a I * la (JjLlLi 
(jl LjjLs-^ • • U JUaJJ j^-Ia lj-o- Ij . . JaJaJL>JI I * « ta 3 . (jl_uj/i I (^y^a- 

J^L^JIj JLa-^JI fj\j ^jjj>J! 4j| . 4_t£. Sj£La ? Uac I Jjt'i 1 im (jSLIj i ! jl^>. ^ • iu2j 

<_SjJlJI (_>i^j-l i(jjiLa->JI (j-a JLs- ( _ ;r 3 (j^J^Lj/ i-dLui I LlS-I . 4>-J-5 < _ ;T ic Lj 

(jJ! j«Jj ij-a-aJI sjjIs ( _ ;r a 4_i^.jL>J! cjLiLjSLI! S^IjJs JjLajj ..3j_uSLI! 
..SjuLJ! 4^L-u]I jLud! ^1 Uj^ L*.Ll^5 5aJl!J! 5lcLoJ! ^ VI i_£j_tl 

,",11 £ ^-t-a l_Ll ' d ■"■•^ LaJuiC C? - ^" 1 J 0 ^ ^ J- 4 ^ 3 (jr^ ^*jIj tl)^ ^aj 

J I 4xj JL3 4a I (_g I dJLiji i^ljjsl (_£ jj-u I i 1 11I Lljjjl (_5-3 (j^c-i • ■ (Jj ir-iLflUjl 

ijdjlajijlj ij^jjSjJI i_Jal<j/VI I J^j SjLaX. (2^3 ^1 (Jj^axj q\ C-lC.1 tali 1 i4iuJL>. 

ir-l_l ^Ll !jy-«l ^9 J • «LaJL2jl Qj-jj ir-it, I 4-JI J-i^j _oj (_g jJI t<_ 'J<jUj 
.<(LaJL3 30 ^gjLaLjs J2j V (jjjJI (j-uLtl! 
t j i^a (jl£La J£ (jr^J ' 'j^- 5 Lr^ SjUtcij (j'j"^ 

. I_ljj_2j I ga. (jjJ cliLiLSJI 3«Ij^ i^J^" 1 ' "_' ^1 •^t'J La J if Q^jLLaLJu 
1 4-uLlLc. j^-LgJ I 4iill jj-aj iii3 ^jjs ^L>o (jjJ ' J^J^ ^ 4ix3 (j^j_uSLII 

L^jl »l aUtl (_>^utj j^Ii Jl^J . «4-<j/ J-211 3jj^>J,I CjLiLjSLII » I J 1 1 (jr^j 
L^JajtA jjW" 1 ^jy^II ' d L^ajqlJtJI CjIjI < nVLi «Lj_LiJlj ' J ' a U 3j-A_uHJI jj-a ^oj 
C^jI^ . j^oalaJlj (jLtlaJI ^J^tlllj ^j-o^LLiJIj i«L>.^_aim 1 laj La 1 1 J ^j^o-LtJI ^J-^aj 
jj-a IjjL>. t j£ J > a«**i 1 n a I ^ L^aXI ^ji ^"i i**i t nl jj-* 3 ' ^1 4_lIL^, ^^y-t-a ^AJI 
Sj j j^ CjI ji^t_a Cjj-ilij Jl^j . ( j_u£L*J1 ^"iTi i nt jj-a iJJLlA (jl^ « fiLa_iJ_iII 
j«J (_g jJI 1 J-j-Zuj j^a^s. ^1 j-Iaj (j^^-J-^' JL3»1 • 'Lia-jj (j-a 

. I j ij v ^ » (jr-" 1 - 0 'j ' ^jj^J t ^- 1 ^ ;> - ^ ^jitltj^l 4jLjLj^ (jSj 

I mi m ^jy^II d 0 Laj * \ \ ^Uaa^VI c_i_L>»j)) jj-* 4_tSLa i n**il1 j^_ajJI {j\ (JL^J 
V I a J * c J 1 fl? ^-jLlj J ' a >■ i liJLiI : Jl^lj Jj^IaJI j_iSLajJI (j-a Lajlj 

i(jVI (_paj^l ^jLs- SLl>JI (jlulajll ( _ ;r 3 dlljj JiiLa-a t-^j-Z* \j J ^ 
^j^o^p-i ^$Ltjfcjj (^-SjH^JLI jj-* 3 J-^^^ (jLltJI J^lIaJ I 3l ^Jl j-jSLaj i^Cj-i lil 
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l _gj_ilSLj'^ I (^jLjj-Lail 3_«_a^L!! 2 'UAtt 1 n<nj dllj LUaj£. ^La 

jj-a I 799 ^*Lc (jr^ ' ^ uu^l Jj mij j^?ej>. (jL^ '(jj^- 1 ^ p li ) all i t^-JJ-i (j-uLajj 

JLuI/j (-;r Lc. I jJillal jJia 1 LiK 4_ujj(JI 4iill Qj ^ J T-' ' J->^ OViJjJ^' o' 

pjjLa j 1 « a (j-o jjtuJ! !j_a> o^J . Rosetta Lijjjj 3 j g 1 .1" (Rashid) 

' ljr Jt 4 a b se a CjLiJ CjM^J SjajSLa Lgj! j 3JL<j/jJI 4j| La-Uslj Ij-i La fjl&jju 

SJ-LalLa i—Sj^s-Lj SjojSUJ (j_a i ( _ ;r LcVI ( _ ;r 3 

(*) 

( _ ;r jj 3j_al_i_U ^LXaja 4_l2j^c.^/!j i i ■ La ■ uj II ( _ ;r 3 ( _ ;r Joj_«-i jJ Li 

Ptolemy V ^La-u^/l <jjlaL>J! ^ „j 0 jlU . jjjjj ^j^ju ?l ala.1 CjLiL&LII i>jl#J 
oj_4> J-g-c diill (jL^ 1 j^LlII J-jJs 196 ^Lc j-jjj lEpiphanes 

p-ij-ajj it tJlj L^aJl ga i^_u_ul_u_aJ! ^j>.l i nU ^1j»<_u Jj^LLsl 4_u_uLU1 

i4-j^ *C in 1 1 1 cj!jjl2J! (j-c j-j-«Jlj juLni! ^1 cjLl^J! 

4J3J-1 ail >LojJ! OJ^iH Lajuc (j^jJLr»J! ^LC^J! 4-Ltjj La jl ■ ajj. I Jj 

cjJl>.j jlsj .cjlj_a Sjlc (Ptolemy) -j 1 j^-^. 1 w c z \ (_>-aiJ! (jL^ 

jj_ajJ! (j-a 3^.jjiJ*-a ( _ ;r ajic.jj_L^JI (j-ajJI ( _ ;r 3 Lljj_2j Lgjl j j^ljJll ( _ ;r 3 I i eaj] 
^£La_L1 J^-a 4j t ^j^-Aj-aLio jji^j i4^jj>.j»a CjljLLal 4_jJtl_jJ_Al jjljju fillaL*_a 
j_aVI q\S !i! ^jjj-a-j-Lla J ^1 j j i"i" jjljjJ! iJJLfli j<i^ CjI n K tl (j I IjLs. 

l£jj_i^JI oUKJIj Sul^VI oUKJI 

(jl <4_>_iLj 4J (_^>-j5 J-°^' 'J^l CjjI^j .SjLsJj Luaj-Laj (j i i '<slu 

(jSLIj .^_LaLa_a jl (_Sjj>.t jj-* d J ' ^JJ ' a 1 ( — ^L-^-J t-^jL^ 4_lo_lLc.J)j-l£]1 4jlLI1 

.-, ; 0 ( _ 7 lllj i(Philae) ^ 1 j q <Jiij a^> jj3 ojL^ 3 1 . ..a OjjL_aL<S/ ^jJ 

(_gjLLal i_j_LJjJi JuxcTj d J ajj C .' j>j-3Lij j K j<uj/V ( _ ;r ijic. jj_l^J I JjLuil 
^1 jl i u-JI (jjs (jl'mKtl Ij^j ti^pcj Cleopatra tfjjLi^jKj Ptolemy j ij^.' 
jLUVI ^ JjVI <-^jj»J! j <-^jj»JLi I jlu Ptolemy (j^jojIU 
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jjt ,jjiaL>J! i_aj_>J! (jl J->j Cleopatra tfjjLojK • J^LJu ^Ir jj* 

£-Jj-U (ji! . I 1 eaj I J-Jj-a jLUV! jm^ (jji^sLiJ! i_3j_>J! (jl J^>-J i«i_J» 

((jj)) £_j1jJ1 i_Sj^>J1 (jl Ltiajf J_r»o (j^j^-ajlLa-i (jy^J • «< )» (—3jl>. 

i«(J» (^ISJ! i_3j_>JI (jl J-so tfjjLjji^ dUj£j . Ju-u^/Li Ji-a-a 

(_£ jJ! « I » i_3j^>J! j 1 11 illj . 4_LOjlc.j|j_i^JI 4iil! ( _ ;r 3 I 1 aJ? JUj/^Li (_p-aj3 
i_a^_j_>J! jl pj . ^-Ualj ^jo-a-i LJ j^l jjj lilljjj tfjjLa-d^ j^yfl <j-Gj_a j j Laj 
i^J-) J-J - La j ■ * j-aj -5j^e-a i L^-La jjj^ p ni^ ^3 i^^^j-A ^JJ L^saJLl 

LgJLa ^j^* Ji (jl J_) i I * La a a jl L$jj>. w - * "-^J"^ (J -41 ^ (l>^_i 

0LL1 4J^I c_L-i-Ljvj "J »^Laj jLLal SjL^J (j^ IjSL&j .jjj^a 

_I (_g J j I " j "j '^jLgj (jr^ d ''^J.'^J 3jjI jJI ' Lai .Ptah 

j j LcaJI ga * ) t. i 1 1 11 j^4_aj-J!j l_3j-j>.^1 (j-\_i lLb 1 >J 1 1 J_A . « ( j_o_jj— il 4_L_il » 

SjLC (jJ! ^LLs.! J-a^l (j^LIj • Luj-*" N J 1 " ^>-j "1 1 nj Lajje. dJJj JJ-JJ 

I <ij 1 .1 1 JL>J,I I juk j_uSLII Jac (jjs ju V 1 < it ni^i ( _ 7 SLI (jjo 3 

iJluL'b . LaJL3 J-^' c *-'- a j^ 4 T LOjic.^)_i^JI <_Sjj>.^M jj-aj (_Lt- JLx-a 

j " 4_Lc!j_3 (jL£ jJ LsJ? 'j^-^ ^LLLa (j a ii-i L>.Llia 3ijj>.j_LI cjIjLUVI 

2 uaJU jLjV! » I a-Lc w I c 1 I 1 n_t (_^J Jj 1 1 11I I ^LaL>.| 

(^^j-aSLII Ct 1 11 J n ftt ^^jJLusLilu ^ l" l Q . 4_u_o i _ ;r ill JJLJ (j^jLu-u jjjjjl 

. 4jjj^3 1 1 jjj (jL^ LaJUx. icLs-jJa (jL^ (_g jJ! Jl j 1 .ill ,j£. I n-r a i d I p>i 

H_Jj^>.l 5jl iia-3. JU>.!j i>L>>j! Cjli t(JI 1 aaj| 3LiS ( _ ;r 3 (JluL^ 'l^c-^J 
4 l_Aj^t_i_oj Ltjit^Lj jj^. p KTt ^jl i i nil i—isVT «CLaLt-£5 CaIIq i4^La!lJ ^1 <i 1 <i\\j 

, I j". A , ,.1'aj , I j", , ,,l j , ,,j , L^jjLj 1 1 J ■ Laj 
i«Luj-Cj «Li>.Li_o SjLtia^. jj-a JjL_oj ^yC (^jj>.| 3j-a <_ I 'i'r it (j^t_i i^^jJIj 
I jLa . LUajl cr^ Jt 1 "-. ' 1 O^j-" V 3jJ.I ojuk Lie SLiieji L^jSLIj 

jJ ^ I j 1 j l—LLSLa-i 1 ^j^' a ^ ' "** (J- 3 Ji-^'j ^JLu'j I ' il ' "~ 

i LlL>> 1 J 1 a se 1 n i aj I jLfl^ao 1 Ltjlj (j»5Lj < n 

Jjijv ( _ ;r a 4 j li-ij^fl .cjLoLd! t_4^.jj jl S I » iU (jSLajj . LJ^ Lie. Luj^,j 
. llL! j I j I « aj (jl p j !S[ aj ' • 0^-°^' p n LlJJ L^jJLu/j 
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'"'I 1 j " 1 1 j IS 4_l12jJ! '"'IjI i^aaJI (_£jJ 4Sj" i"i a 4jlI <jJl_Lfl> [j] (j-kajj • ^Ll3 
p I * ll ^jj-A **( i"i 1 1 4_Jt_LJ 1 i*l 1 " .j-j>.V1 ga * iJI 1 At"-» ^ 1 j « tl)^ 

' fl-ila L>- jLx-i ^Ij . (jl£La ( _ ;r 3 3 JLsJj ( _ ;r & ^ «-ulaJI <j-ul jji3 . CjLlUsLjjJIj 

S_jj_j_>J,! t_jjLaJL!!j . (j 11 <i ."ill i^jLxj (j-u-ij cj!j_>JL!j jll ^jj*_J1 
SjljjlJ! cj!j^>J,I (jLa nil! j£j . Liaji (jl£La JS" L$j J-o-kj cjIj jJl cdaLx^jj 

4a.Li3 Ja^-u Kj^. 

^j^SLj £j] c_t^t_i i4^ji/Lj SjLia^. (J^s J ^" Sjulaj i^j*_(J1 L$_a 

.(_L>J1 4-Lj.m 

i_sVT *j ui c ^Ljla Lie 3j^>.LLa Sjl Leaa. CjJls-j .^hh i"ill LLaLLaj 

iJluL^ . La^LLal 4_a J_2j_a Lj^. L&j jj (jla JLlU Jj j 1 'i i4_uj/ 

1— al i'i'C" 1 ill ^Lti Ljljj (jjj-II 1 Jj^.' Lie 4xJL2ILa 5j I ' ea >■ 1 1 tfJLA 

' "'Ijl i^ajej J 1 aj ) (_^SLIj . L«Io. LLiJI I jl ir-ij Ji^ LtjJiLa^J (jLCI i^im i"ill aLta III 

t_tS"lj^_!l oLal 1 ,1 1,1 S-JaJuJ 0 V 3-2jjJa (jJl 5^>-Ltj (j^eia 

^j^SLj ^jt c-A^t-i cLjJlilXl 4_o*l_JI (j-aj « Lxcajl ^^j?e_lJ1 CjLal 1 nil ^Jj '' 1 1 tu&a 
^j-o 1 Jlj>. Sj-j-lS" ^ J 0 S p 1 1 n**( )j Jj-uj-i ^jt Lu £L »- i J 4_di£La 4_ajj-LaJl i>J_A 

1 LiSLq-a ^ ^ja_Lll jlj_r»JI J-S-i J-iljo 4_ej 1 uJj idLiia ^ a ISuJ CjLajU U 
1 ^ ^ lauSu (jt i I ^vjjt^" jLulo tl)^ Li^_o ^ ua> ( 2>^- 4 - 1 J * L?e_Ud1jj 

dJLjj_La_JI ijJUt (jl jj* sUiutjJI ^1 j£Jj (_g jJI j-a^l (_L*Jj 'J^- 0 '^-'^J (jr 3 
. Radio Astronomy ^gjjjljjl cJLLill ^Jjlj iSji^>.jji 
j_A d j '<>j^l Sj^LlI w I c jl jlj_Ilj ^jjlj_ILi j j 1 11 a ' a-Laj Jj^sjjs j-j^I 
3 1 .1 1 .ij-a ^JL^aJ Cornell (JjjjS" 4jlaL>- Lgli (^ylll (Arecibo) j n 1 ..jjl SLAia 
dalaJLa jL<-al • 305 Bj L^lS J-Lu (_g jJI J-LaajJil I J-fli JL>. . 4_LajiIl ^^LtJI 
(■"i* *Xj ^j_a I * La 2 q 4 j_uS'Ljl11 cL^_La_*_o ui ^SLjj^jj^j 5^_jjj>. ^3 
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JjLtci jj- 0 ^-^J CjL>.^_o p 1 1 n**( \ ^-Aj (jl se iflll ^J*C mi cQaj-lL^j d ufuJ ijr 3 
(jje - T ^ ^/VJJ (jjj'j-* Cr^ ^Lj! 'j^J-° «L^iAJ! 

) * CJ . SjLJuVI J1>«J '•i^p- Si Laj 1 ■■ II SjjjJLi . Lu^pSLI! njjjjj ■ La jj ip i_gj-JI 

^ <bjt"tl jj (jSL<u 11 V JL^jl jl^ai^ c-jj< 1 a| jL5Bjjj/l jLoi-l 

^J-ir "1 i ill JL2j ■ ^ 1 lia-all ^1 • i_gj-JI (j ~» 1 -*» II (^1 3jL"4 <-^>J (j-'lw^' 

iJ3 _3 j^j-j>.t '"'Ijl ua> (j-° cli^Lc CjljLiul jj^- l^-^e- t - U J u i uJjl Jlj-£5j-« 

( _ ;r A (jr^' 8 I3-A» (^yJI 1 ■ La Sa 3jL>.lj 3j_tj i5JLj/j Cjj ^1 iflLUaVLi 1 » I ■ V» * 1 1 
(J_«_«JI 4_tiSjJI LcjLjl£Lal (jjSj (_^J liJJjj iSjLlhj Sjjij^ f^J-? 0 2x.J-<t*-o 

. JjaVl ^JL. LuJI 3 1 1. 11 itb i=ji>l j (j^uaiJjl jIjjJI ty^j^- 
JLlssj-jO i _ r JI (J_i_uj-j jj] ifilijls £j_)L_ul i^_i_u_ujjl JLi-saj-a ^1 Laj 1 

^1 ^_at ^" uj . 1 j |S cLuLLajj-jJI «Lc ^_<_u^a_U *S^S (jj-l^ <JjI-4-3 

4JL1-UJ (JLi-ujI jj-* ^J-* (—921 5^ uu 1 ^j-i_oi ^jj-Aj frj ' ga II <Lcj-*_uj ^.oljJI 
1 jjjj 4£jjjIjJI CiLij'C 1 nl'ilLa . a_oj*-lJI (j"^> Lo (jJI . l_J-4-jjLiii3 4j£j_o ^j-*-"! 
■ La 3j I" (j! (jS_4-i Sjjill jj-a £ I J> -J- 5 v — ^J'^H jjjjJI CjVLjco ( _ ;r 3 

jC—jJLj jj] j i j i iMji JLi-saj-a ^t^". uiJJ . ^aJ*_(Jl ^T 1 - 1 l^>- 5^ j CjL^L-u^ (jr^ 

i4_u^_Ua 4_u_u t—iiJi I 5 Jin c_i_S^£* \c .^-i^lj * i nil ^-a ^1 L^ajl 

4^JU l-i^j^. I il iSjLAII Sjjcjs j^J-° cr'l S-^l ' "U ' a-L^j (^-Aj 

. 4_j_JL_j_i_La CjI_j^>.^J^_lSLj ^Jt .^^-i^ljJI LillAJI ^jl (J^-^-i • {j\ J-i ^ ^>.J t 

I fll a tj^^-i (jl t— 4fiLi_jSj3 j^^- j Lalll ^iaJtJq il-i^^ ^1 ^)L^ i LiLq c J 
-jl ^jjlj_II CjIjLJuJ Ij-j-j^ t .jjjjjJI CjL>-jjs ^1 <U-mlJlj Luj^J- 
^jLi-u ^_i_}lj ^ La a> tjl—^u L^_il_iio ^aj r tl (j-u J^>.^_LI jLi-II fiLLaL_u^j jjjljIu 
LaJ-Lc (jr^- j'H Ljo I (j-u^J (j,^ 5Jj^ i .i t i n" (jl (j^-<u (jyjJI i in i ii ilj.3 

jjlb* Lea-JI CjL>.^_LI (J^La jl 4_ijjJI «L>.jJ » > 1 ■ . 1 1 j ^jL>.jJI ^-J^- 0 (Ji^-i 

AaJI isLujSJI 4jjjjIjJI j 'I i aJ I (j-a j_uSLII JU>.jjj .CjljILayLi^ ^ « i eaJ 



Pulsars 5_Ua_il_iJI aj^JJI LgJLa j '■ i4_L2L«JI SLpJLi L^J 4^>Lc V (^lll 
dJLi&j ij»jj*jil 3_L»-jL>JI s l^a->Uj n_^ljSU ^U-ii^l SloJ^Ij icijljljl jSLII j 

JixJ ^JjljJI (jLa idJJi (j-C ,M . a a j ^^jjljJI dliill j«l«J (^Jb*^' jj^'H 
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(_£^_o1jJ1 p i all ^J^^ t— fljj-ti tj-^ 3 tl)^ ^ o j rt t^l * ut VI ' a ui£ 

jl 2jj LajJI i^jaJj! (j^-J Sj^l i nil ?l Lea-All CjLi^j_o : Lg-Lo j^ju 

La £jj j I i3j_iiiU 4_u !}L>J! CjL>-j^j cLUajLJI CjIjJjjjjjJIj is. !j_«->J! a>: 
Cj!jl_Ua_>J! (1)5^3 (J I • *LLuj t—flJt (J^3 d A uu$ * (JLt_ujV1 (1)-* 

O^P"Jj J^-^'j-" <L>^-!j • I j"*^ ' a3l jjjljj! 4l>.j_a dJaitj JL3 4_a J Sill 

c— i LujLtiajt^ d a 1 sell a SjLtiajv ^jt Lilo* (_ 3^ *j < . Jea-u-ajj ^j-i-uj 

I_lj>.^J j-lCj ^ Jii>-" i n") (jl JU V iCjIjI n i nil (j-o JjLu/j p 1 1 . "i 
(j-o 2-jjj.jIjJI CjLij's i nhtl ^Ijj>.J ^\ JIjJLlC. UJJ " i eaj L^JJ -Jj^ j»L2-U 
(jl LLLSLq-L^ 5JL-<-uj fft-Luilli " Li£ Ijlj .«LxjJl2J! Ll».^J jjSjl! I I a a 

(j I (J 1 ^Jt L09 S l£LuJ Li <J j_A La c-t^ _^£" Cr^" ^ 3-^ C-J l£ ^ ' '-^tP* ' J - *^ 

cLtiajLj l_LJj^?c_a (jj^J (jlj L^jJLo Luj^ 'j-*' 4_j_LSIlJ1 Cj 1 j Liia_>J 1 (jj^J 
i L_t£: SJljju CjIjI Jaj>J I i>J_A t-Jj^S I tjL^ ^LJLjj -5 a Cj L»_<Ci->JL L 

L- 1 ^ J^*-^ ^ ^ t — ^ 5^ (jr^ ^"^ < "~ J ^ J - ^ (j - * ^-"J J-*-°J^ J 
JL>. i ^LjJ 1 o nit 1 ^1 jiaJu La JLt£, LxjjJ « Ljj 1 (^j-^ J^dL? 4 ^-^J^-^ ' 
1_J_C LoUu ' a Lajc ^ ^aieulo 4_i^ ^oJLc ;4Il^L>J1 uLsLUll LiJij ^JL>.1 

3l_j_>J1 JLSLii/1 tjj^j L-4->j i JLiIo^VI J-jJtj 5_a j (Till 3L_>J1 

(^jJI (^j^tTu-iJ 1 (j_u_L>J1 ^jLtlo L^jLtfo t di \j$ ^ LeaX I 4i_<Cbt_a 



Cil jAdJI 6X9JU19JO 



^1^, cj!jl_Ua_>J! I i^i m Lx-ij . l_Ajl^tjiut (j-ukjjuiu-a jj ! Li.il jl>.I 

iSiLAJI SjJca ( _ ;r 3 V^' J^JI w 1 *** "*"_' * (jyi^ J J-lu-aj tjj^SLa _a^e-l 

jJjIb »l Si ( n La Lt-Lqjv , ,." V ^jJLlILia La^jx. , ,, * j ^ I j ;< tj 

3 n I 1 11 "1 1 11 a i'II^"^ 3_jj>- jJjjSLl] I 3JL>.j_U ^1 LgJj ir^ij Jjlj » LSql I i LgXa 

.4jjljjJI t_!j_>J!j Cli^bJIj (J^^JIj ^mi-tII 
V joJajJI Lijj_2j jJlSjj (_fj_i£LI! ojut 1 ^ "X" , ,, 1 jj ( j£La-U (j-aj 

<_Sjj<_i . l_Ljj^*_a i^yS A a J 2 " 1 1 CjljL^b->JI JJLc JlLaj (_g jJ! 

j-xLaJL ! jufcj n_gjjjljJI ' dial I SjjLill L4JL1 4jsJL2jJ,! 5j I i^ajJ I 

( _ ;r lJI joJI _OJ(J! (j_a _iJ-X^S_a J^LC JJLC Jl>- JJ (ji (jSLajJ . ijJ^A-lm] 4_iSLJj l(jjj^3 

1— al 0 **i it>1 ^aJ L^-iSLIj 4 L$jL£L_u (j-\_l (j- 1 ^-^ u » \j + '"'J tl^Si^-*^ Or^" iSS* 1 '*' 1 

ji (j^-ajj . (j-C I i I La-j (j-La I jSL&j . (j-u_aJ.s!jJ! (jl-jSLlill ^1 

(j^SLj iJ-a^aJtl! (j-a JJlC Jj^jLs. ji 4j*_uj ^ A , ajj (N) i_3j_>J| t^SLi 

Ji^>.jJ !j-ti-i 'j-f^ (jj^d o' V^?^ ^-'- 0 i_PJ i S I n 1 1-1 1 1 (j-a Lcj-i Lg-La 

( _ ;r lJI ^j^clII 3 1 1 nj jjt fp ;3_jl_LiII 3>»_a (^ ^^till jjlc N - 

i3-u£j£LII 3 ^ j la t 1 ^ jSJI JJ^. jjt ne .<Lu£a£ CjLa^la-La LgjjJ 
4-«j^m jSLI! 4 1 1 11 1 jjt f 1 IoLljeU 4-aJ^La 4_^>.jJaSLj I Jajj_Zu L^-ii JL>- 

^j-JI Sjj'C mXI d j 1 111 j.* fi '. ^Lts SLpJ! I jj'a cjL<iu (^ylllj Slj-rlt 

(j-a 3j j*C 1 11 U j£LII 4-j-uu jj* fc i SLpJI (JK i". I (j-a (J^Lc JSLi I gj^ 

jjt fl .^-"Vl ^Ir SjjLS 3_l12j 5jI i^aa. L^lS Cjj^Joj i3J^Lc CjLoI^ (Jj^ 

£^a_a^?e_a ^\ c— ^aSLII (^^ d j * cu II 3jl_tia_>J1 «Li^ Cj^ a"i 1 nl (_£J-J1 (j_ajj| 4 1 1 n 1 

.jji-^/l I JJt, jar 
N~N-xfp x ne x fi x fc x fL -.(^Jj La^ ^ j 1 aj L4K 3JjL«II Lu^ ! ilj 
j-xlaJLi (_yJ*J 1 JL>.!_aJ!j j-a^aJI (ji_i ^jljUj ^ I (^jk F i_2jj>. I £-J-a^>- j!J 

N- JJjtil 3j-uSLII 3^j2JI ^a J^I 
(j^e-ij . CjLui£LI! a JJt (j-a jJLaj jl N £ La-i5 (jr^ J 1 ^*"*" ' 

^j^UI JJl^: i^I ^SJjLjlII (^_3 (jJjVl J-a!jjlI! (j-a 4j (j^L V Ijji^ 
iSj—ti-VI (J_alj_«J! (j-C (J-jiill (_fj-<-u 1— V LuSLJj .sLu^a^LI! Cil a aja-UI j 
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(jj^'t i " CjVL>J! oJJt • <l j ' Sj 1 1 CjL«-aj->>JU Jl J-2jtJ1 jj^". 1 4^1*1X1 
(jlr (3^'>j V Oij£ Ijl i(-i!_a£..5l Ljij . CjLLuiitlll ,j-a ^ jig J ■ V.'ai LuIj_jJ_2j 
J^JLscj \\j d j < a se uill ^a-aj (jl (^j-JI i LiL>.V cLLj_tX1 ^jIj-jjJlj 

( _ ;r i 4_ajJLlll '"'Ijl LtaaJI JJLc JljJlso iSJjJ-JI liJjLsJjIial (j-a 

L^j-a J r^, fill jijjtj (jlllj iSJ^UIl <>j^J ijj^J! ^j-j-U tjlj • Sj^>JL! 

(j-*— 1 ^jIj-Hj Cj Lc^_U^a-a p ' gaj Lgj| ijr A i^Jjj^^ 4_*»aL>. ijr 3 lLLjj.} ijr II 
^ljjLjJIj i4jj-j^laltl1 Lo^aJ^a-uJIj * %»«t! ^Llg-jSLJIj i^^yj^SLIIj ^gje-JI tillill 

(j-a i_d_Jjj iSjLAJI ujjj ij^t-a ^_a^c_JI JJLC J-Aj N- I JljJ^- i_3jju (j^e-i 
4_o0^4_i ^Juaj L^JSLIj tSj ji tr~> JjlaLLa ijr 3 ^j*_lL1 (3^-^ ^ Ju LLoL_^ (J^L>. 

<CjJL>JI CjIj_jJ-2jJI eaaj j J ifuJj CjIjLlLU CjLla JJl«JI I JL& J^j^J • *l a mil (j£. 
|jL>- J^£" l>° f>?-^' "'- L& l>° Jr^ "10X4 j^jLuu 4j! 

jj_a 4 ii -vL.a]1 4 jjlr Vlj . (_gjlj_>JI tfjiajsj j j_u (_g jJI j-a-«JI jJuua2l\ 

L^J^ii. J-i^l _aJ 'J^l j) (j-w mtl CjIjLlLoj j J-2j Cjli ( _ ;r jt j*aj*_JI 0 JJt 

ui i 1 4_a_j^_U sLsLLaJI j J ' ^ rt ^jJljj ' j 5j 1 ■■ g (_j-l£. g(j . >. 1 1 ^| ♦ ut VI 

. 4jjj_2JI i_i£Ij£LJI LtjjJajj 3|_l>JI 

(j^L^j i^j^c_Lll J*C LjJLc. J'C uai t_^ljSLJ! (jl (^i^. (J^J-i £ >-*jj 

ij^vjj ~ t.L^ I i 1 'i 3 mi 1 S_«_iLlII 3_u£jSLII < " « I ajialX I g| jlr jjj-«JI 
»j mi > iZi\ j^j la * (^y^ LiLIj^j ' 5j * ' a rt d j nm i"i d 0 ^ ll 1 uU (jr^^ i (J- tJ 3 J ^JJ 
J*C i"i" Jl 0 r I i4j>-jJijJi.l ^jja_JI CjLj/IjjJI it_^ljSLII 

*LujL>J! £j\ l\j lajLo VI sLlIjVI CjL^jVI (j^J ij^Jc-tJI (J^>- (j^slj^VI 

(jl (j^Lflj L^-xlc I (J_i i^j^a_iJI (jjs j_uSLII (jla iIjSLaj .4_u^2JI ^jj*_lII ( _ ;r a 

fp l—x^l L^J jj (jjJI f> 3^*-^-! (_gj uu 1 1 j mSUI JLs-Lj (j^e-ij • *^ 

2Lu£jSLJI .-.I ^jU; 0 lt ^UjvVI jjjJI (jla i^JLlILij . Ly>2j I /3 J Ljjl ma 
. I I I OX I j3~ (N X I /3) (j^ U3 

3j_ic ^ m a i", ^Uij (JSLI (jl^ I jlj . (sLujjJjj Si jl 1 n a (j-i-«J ~ SjLJuVI) 
i_t^l jSLI ^La^VI JJiJlII (jla 1 LlaLIaj ^ -^•> a ^ j'j-^- Cr^- 'S-^' 

.4^jSL!l LaljjdJ U^lj L>.j-*_u^o ( JSLtTujj jj-* j-^' l)5^7. l< -" ^j^?-* 
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4 La £^oj (j_a 3 1_l^«J ^1 ' aaj (jl (j£La_i (j^Lai SJlC i 11 0 i*iiT1 LLoLtiaj ijr 3 Jl>. 

SLj_>J! 1 1*11 i" (jl Loj . (_gj" miUj njllLuj i^tjjJi! Ljj 1 jlj^qJLj L^-La 

(j_a j-u£LJI i_dl_LA (j^-^-i (jl JLi . t_iL_u LjUl ! j ' ^^"'^ «LLiL9 ^ j 1 gaJ (jy^*** 

(jl J 1 *a fl ' LuSLIj ■LajJaJLa (_gl ( _ ;r 3 3l j-rlt 4-<u^LU I CjLLlJI 

JJLc (jjS-J (^LlILij .2 joJSjJU LjjLjla Jj j 1 ■■ JLs-ljj la fl sej a 

. "10x3 ~N-fpneJ LjjL^a LSj^a ^ SLpJj 3-ajM-U i_£IjSL!! 

<_3jjJiJI £_u^aJI (J^-<-u J-fl> SLiael] (^yjjj^J! jjjjLij/^/I (jl i—jjLajJI ij^-fi 

1 11 1 (jyl^- SjjLiUI cjL5jj_>J! cjLcjjij*js «Lu (^yi (J-Wb j-^j i3-aL«JI 4_ujSLII 

(jrLc J^>-JJ (jl (j^-«f '-^tP- '^^J-jj (J^i '•^!-^ 3 J' Cr^ U*' ' £3-2-1 (j^c-ij • L^jl j 

j-lC lIU]} (jl (jlal dt-ilC (jlj 4fiLj_u_>JI SjjLuIlJI jj IaJ ^Lal Jpl ^a£. (JLLtl (Jjj < " 
Jl^j . -4_j_jI Ji_j_II tl_i_«_LSLII (j_o (j^ ' 1 11 II CjIjLJLo jl J1IL0I w I C (J_«JLa_a 

oLSu ^1 4^LU! ^ 4_4%£U jjuJI (jjS^J l/3=flUj^-l 

431 j J^tJ j-a> ! j-ikj . (jj *\ ma ^sJLc jLjio <tlo i^gl i"l0xl ~ N-fp ne fl 

.(jVI (jy^* AHIj pj LuSLIj . jQ-^-a ^l**i u i nl 
j_uSLJ! iiJLs. Ji£ (jj-\J (jl Jb V i_uL>- (j-«^ . ■— -J-Liaf fcj fljl_LO-l (jj-S-J 

mm 1 1 £ljjL"J!j (^jj>. ^o-laJI jj t-*" 1 1 ^3 4l^j_>JJ Sjj-tilLI Cj\ j la >i 1 1 (j_a 

. 4-LAIjJI LlLo* ^ I '1**^ JJ t^" ( j£L^_l (jy^>* 

4_t2_LL>JL 1 Clljl intl (j_a j—lIlSLII JL>. (jl (— t^tj jj>. I ( ljL>. (j-«J 

JU>.Li (jl LLjJ CJ . 4_Lj_«_a CjLilSLal Cjli SjiJLflUa Sj I Ltaa. ^\ (Jjj^s^il 
(jLjj-a-oll^ jl^t_(2jl_i 4J!l_4-4 ^hj-^ cHjLjj i^ag jj Laj cL^-tJal ^11 4_] j* ' ^1 jl_Li£,VI 

t ui <" i_^ljSLJI (j^s Ja2i 4HL1 toa-lj (j! |jf 4 1/100 = fcxfijL"Jtj (jl 

(j^_i LiJa-i --J I 0 Qj j ) J aHl I I JLjIa (Jij_4-jj . 5jl ' jj^ 1 43l_j_>JI L^J^ 

(2) • p " 

(j^_j^>.| (5jJ ^-'rh 1 ' < ^!-^^SLII 1 " 1 1 a jJa-UI Jli ( _ ;r 3 p j . ..tK Cjj_o jLJI (ju>.jGj 
j c d i n 0 ~w ji c (jy-^*** (J-all^e-a 4_j_LiallII 5jl Lga^J I jj laj (jl 

* ijL^tlll (j_a j-uSUI jlr (j;j^>o (jl Lu SL a-i (_^ jJI j-aVLi 1 JLA (j_4i_Jj . fiQ^-o jL-ji-* 

. JL>.lj c_t£^t)l^ jjyl^. ' ^ A rt LuL^t_ll O-al^ La 
*. (jl L^ll? (_LaljJLll 4>JLik Luj_Us lilj 
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fp x ne x fi x fi N- ~ lxl0 9 (10 9 xl) 

I c 3Jlj>.1j 3j-a ^J*^" < " II j I ' ga 3> ^ Ol uiJ c_^a£ J^-° ^^j-^ (jl l£' 
pi jl liaa. I jj'a t_j£a£ jLjla JU>- sb! (J_ai!l (j£. I Ji^>- ' flJljeJ I JJt jj^Llj • J^^l 

. Liiajl fl jJ-2-i (jl i-t^J I jJj 

Sj 1 1 1 L^J^^Li- cjjl>.j cH^' c_^jSLI! j-o-c (j-a 4 1 1 ii ill ( _ ;r a Lai 

(J_ajc_a (j_a J ii * II (j_a J J I 3 JJLC ^^i^- (jVI Cr^* * *J-^ LSj^'j-" 

j^jL^j Lu£jSLJ fl JjsLnJI (jla 1 1 jdj . ^ ' '"II <j-a ^-"'j^- 0 ^ * ' J^^P' Ltj-o^. 

jjsjj (jl JLalo*! ,M » j*i i ill i ■ i » i <3Jj «lHLl (ja-iLa (j-a ' /8 |0 (j-a J^l 

LjK (jl£ j-usjGJI (jlj i4_oOj^j 3JL>JI tfjut (ji I i i 1 Ijlj . IjLC. I * ■ naj| 

J I 4-jj i"i _t i(_Jj^>.| 4 j i (Tl SjLiiaa. JfltVl (j! LgJ(-a (J-*^ 5 ^ * £ ^J J r' 
jjt£. cLu_u CjljLiLa d i n £_]LJI (j n o Mill J-A£- (j-a (jj-^-i La (J^L>. ij^l 

. 10 ~ N- x fp x fi x fi x fc x fl (jLa cdli 

(j sell i n i (J T jls _}Jlc i-iIl_LA (jo^-s (j-I w 1^* rt dt^J (jj-^ i( JT JLi]Lij 

Sj_>J,l 4_l121II ' " ' I j I i Sa >■ 1 1 (j-a ijjjJ-JI £jLi^sl JJi£. ^1-* JUj^ * *^J-" 

(_pJI dii3 oLSLa J^U 

llilj Ja-S-fl Jlj>.I N ^_]9j»JI (j^£—i (jt (jj-^>* (j^-^-ij • ^ * * ^ L^ 0- ^ 

iiLLa-^Jjj^jJI 4l>.jJ,l ^1 L^Jjj^jj I j mj ' j j a 0 ^1 ^}-" '"'^J^ '-^--^ C^jI^ 

j«JJ_a jj laj (^y^ (j-jJLmJI CjljLiLa t**i i n" cHljl i^aj. .(Jjj»A 3^e-i (^ji^. (j^J 
j flj «_' V (JLutl 4la^J ( _ ;r 3 Lg-m-iL lillgJ j<u ^j'-^j '"' 1 
CjljLtiij>JI ajj 4_ii j»i I »"n (_gjJI ijjjijjl jjIs^II jLQcVI (^ JL>.1_lI (jSUj 
(_ylJI ipl ■ "II Ji^oj 1 2 a Lall I Ljj>-jJjjSilII j^a (jIuL«jj (ji J^^/l (jr^Lc 
j-LajdJI (^1 (_£-5jj (jl (jjJ Li^-'j i^Lajd! (^jl 1 jjl^'tl CjLlL2j L^Io-jJa 
3Lu-u (^ J La u L^jLa id j i ii nj CliVi\j ta Jal ^LilS OjJLs- I jl (_yi>- jl i(_^l jJI 

. (^y^^J^-uJ I j^iajJI (j_a (j^_u_oJ1 CjljLiLa 
ij-AJlj-a j^u^ J- 0 -^ iy^l (J- 1 -^ Cr^*" (J "J*" 1 O' O^-*? CjL»a1>JLI JUk (JlLa 
Ijlj • (j a T ' ^ Ly>'-9^J?i'*'^ jjT^"tl (j_aj jjluLI^j l_Ajl_aX,l (J^jLSj L-4-JJJ 
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4_L>.j_a £-Lua «L>.j_>J! 4-iiejjLi]! £j_i2jJ! 4-Lajij ( _ ;r 3 t-gaJI tfLsoVI jLjisjj 

N ^jJI jjj^ij (^JLlILij 1 I /l 00 I " |_gjLuU 1 aj , „ f1 J ^1 .11 jl a i^ajJI 
l_Ljj^*_a jjr ^ ^LjlS 3jlaJ*.jA! .^^tl JJLC (jl /|0 _! LxJjJjj Ljjl 1 .1 a 

cLlajSLII j idiiill J 0 mi" (^IJI iiiijjJ 3J.5ljLa ^ 5j£LJLl ,_La! ^Jtil Lu!j_jJl2I] 

LaLa-i Lx-Uslj jJjjj . <Uj mm 1 1 ^ lJ7 ^- 00^. Jj Laj j 1 ntlj 

(jla i5lu!j^J.! .-.IjI ,^->lt (_JL«JI jj'MI ^1 jJI j_ujjgJ! <jSLj lil <u! 

. a^j?e_lI! jj-a «LL_ujJJ (JjLt_ujJLl 4_)jl_^ILa jj>.jjj »1 a i ntl 
La ! JL>.| (jl (j-uiJ (jr^ • SJ^^-H mJJ " r Jjs i L&ja-aj (_Lts-I (j! (_Lt3 (_^i>- i 

4_2_a!j_L! jjL>>j (jSLaJi! (j-a 4j|j i4jJL«JI Lj^-jJjiSill! ^a ( _PljL*jj • 

°i 1 I JlSL&j . Lijj_2j cLuooJa 4_uj/ Llla L^-La 3jL>.!j 4^1 i a U 

La? . LuJI J i -«~ 1 (juj^ ^1 d i n^LII 3JLu/jJ! ^LL>o i^all 4^.j_<jij 

mJJJI j-A j I j^J-iLitj-a. (j! L«^j_aVl (JjSLu^lS ijl^r-JI (j^tj LjfjLl lit 
i U ^'a |jj>. LlSjjij LljIj I h j i ii V . t_i!jj>J! (j^e-i I i n 1 1 uJj Jl JjJ! JLjjij 
i4_ajL^ILa filL_ujJLl 3jLca_>J1 ^-a-^J- 1 * Limj ^ a ) - '^**' rt ) ■**' * >J m^oj^IjJI i lilaJI 

5j I liaa. (j-aiej Laj^ ^Luaj^lj Jjj/jj (j I (j-a V Jj ^ » i aj (j I LJ Jjiia^! (j-ai 

. Lt-Ja 4_4_ua£Lft_a LajL^j 

(jj^i-i cjIjI i^i ^gjj^ljJI Liibtj ,3-a 3j£LjII (j^l 

Cilia 

(j-Ia j_a I j * " ! JU>.lj tjLa i VjLaj LuIjj JL2j l. i i n~>-j . ^jjajJ! <_aVT 

Lul_ia£L_aJj «L>.^j ji c_ t^tj jj- 1 ! ^^j-Jlj S L^_La Jl>.Ij (1>^J . 4_a JLZLa *j I i a 3* 

^_IL>. jqJj ^ j_<_u jjjljJl fills L_u^j (jVl (jy^^- (_>-ajt_ij t <La Jl5HX I 
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jj-* <>> UiiC t ^- 3 *' '9 ^T*-*- 1 

^j^_t-L^a-3&gJ I Cj1^1a_>J!j . ^j^?e_i l_3^_*_u 1 ^ laj * LajLt-£5j LjJl>. 

(j-Aj .(jJLt-i^j i jboV! J iSjj*jI! CjLVjJI <j-a J£ jVI juixiJI JLl3 
Jl>.1j ^j^t_] c_^j-o ^ a 2 '»j I tUJJj i I j 1 1 n i t_ii_jJl£LllJ1 fibuajj-a <."< i <nt 
^ i mi j uj c CjLiLij tljUi'.l ^ AC * ^ILa cQjJL>. Sj-aJ^a j t tJaj uj^tl I ^j?e_>J1 

(Jl j a~t ■ LaLx-i i—aJjicj I JUfcj i3_jj|_aj Sj_»iL^a CjLaLSiiJI (j-u <"«VI < 

1 i ii tjj3 dJLLo j uig jjjj^Lj-oJI jj-uj^J j i 4_u_ujj-il 1 j 4_j£j-ua^1 (^Gj^!lJ1 

jja (jL^ jj J ui a i * "X ~ , ,. « jjt j i(jjij_j_uV Cj jSLI! <Qj(_JI OJLA JijLs (jl^ 
<_,-3j JN . ..VI t_Jj^. (^-3 3_l<j_uiV| SjUtiil cIjLjVjJI i_uL». (jJ! "-JjU- 
(^jJI . i^jl se )1 jj-- 0 <3-u_u ^^-1 (jjjjj-uV (J_t-£5j I 786 jj-* C*^^- 1 ) 

: i L3j_tL> j-<-uJ « LjkjIIjJ » -J (jV! (jlSLa ( _ ;r 3 i K i nVl ? ( _ ;r IaLJu 

I jut (j-sj • j^j i ui ^ jl2j (j! joJUJ! j^i-I Lij-o LiSLx-« (jSLj j«J 

:l>uJj _uV i^.V t ^lii| ^Kil 

cjL>.L>J1 ' fl-lnic ^ j i^jj>.l cjLjI ^p^j f 1X1 c_JLjuj j>ji_>J1j liLj_*_oJ1 LJ 1 

(j^o fiLcj_Lua_U ^Lull/Vl cLu^L>. i4^j-<_aJl ^1 ljL>«-I p-^-)^ (jjjjij-uV 

3L_lj>JL1 ui-uJj^J 1 4jj^s_J1 JoLuJa jj-oJ^Lo 1 ^^j_<_u (Jj t Ju Ju>J1 



(j! !jj_2^Lc!» ^ j I >>XI * to I j 1 1 (jl (j-o K i"i 4_iSLI I j <i 1 1 11 1 11 IL 

jj_a mJ| 1- 1 J 1 11" pJ ' p (j * 1 " 7" 0 *1j->jLl J« i"i_i (jl£j .(( JLflJj V Lij j 1 <•> 

j»Lc (_gjL^JI ' Laj >J I ( _ ;r 3 d"n jtl CjjJlS JLai . Ijji J 1 aj pJ 4_lSL!j 

. ^ ^ jl>.!j »1 1 11L1 (jl^ jj^ 3 cJ^J o-^JtH^ diLoj 4 1 788 

Jjl d * a a j 'ji" .Cj MjjjSLJI ( _ ;T j>.jJjjjijIb^/! pJLc <_ujJ3j Tlingit C^-uLLJj 
jlj^l ,jSLj p-Jj . I jflii ui cJjjjG SjljlJ (.j-^J 'O^rh 1 ^" (J^J-^ O-i'^ 1 ^^ J^-*-^? - ' 
' La 9 ^ a mi JL9 iS$^ L)-^- 1 p-^i i4_J^i£La Cj^ j-3e uU *\ 1 4 j C ^ - ta JL i3 j d Ij 1^ 
: m£^£" ^ ' •*~ ,a i _ ;r ^ *L>> La l_L& -ij^- 1 (l)-"*-^ • (J^JLH -1 ^- 1 
^jJI C 1 j « i j 1 J d I j 1^ (j-* J J. 1 ^ p ' J-^l- 1 -" £^H>^ (1)-* J- 3 ** Or^'* 

4 ( jjjL?c_l1! jj-* 3 (j^' (-^Iij^jT juJlj>J! tjl^j . jjjjl^t-LlLj !^jj>.LLjJ cjLj^L ^1 a mi 

QjXbl Lj_ojjJ J-jii- jjyJJ p^Jaio mJjJj • J J ' ^ >■ II LcSLx-a ij^i 
p_<j/lj_a-l Ij^Lsj Ij'C i ma Qaja-LJI ^Lal LaJ-i£.J . p^SjIjj (j-a c * JL Jj' ^'j-°^l 
<_3jj<_j pJ .^J-><-II O^LJ-^ Q ^J (J^- 5 'Qj-^J)''^U p^Lsj oj-^' 
*;LUa_u «l^t_L>.L) (j^j jj^J^j-ol (^-J^j—lLs JlLa IjJ-l JLl9 >(j-\j-i-uj| jj-iJLA JL>-1 

^ J7~ '^J J ^ ^tlj u q i^ill jjj>. ^ jjl ^-Aj ip^t_*_o^/1 * lljJtJI ^J'v mi JL>.L) Lij! J 

IjLlo-Ij 4jL«J! ^1 j^. jJI p g-iic ^jjjj/I (jj jJ! c^-JLuJjJ! . jjcj>. ^1 
< n j ip-#-> j-^j p-J jj-^ l£' o' S^Jla il p ^ X I j . L^j^ 

CjLij'C ml" J S. i*i ( _ ;r i ' aj A 1 1 1 ' J-^J 4jL«JI ^J^>- p^-" 1 pi *"** 

' Aj A M 1 j , <• iljLjj « jl ^ ^.t ^jJI p_^J^_=»o tiU!i ^ji q ii ) 3IU rt 4_ulj_i 

5l ♦ i ntl jj-* 3 Lilj-i-ul tjlj i I j**'"" *^ I i$J Laj dul£^ 3j-u£LII j^-ilaJI ^jt ^yj^'C i nl**(t1 

. L^jiujj (jj^, dt^>.jj L^-q1 i t '— i"w^->- jlJLt-£i]l .aj i hT I 

,j_a j_Ll 4_j| (j-Lclj (jjjLiJI J ^ pf-^ ^JjLaJ 

pjejj/*2/l ujIjJlII (jl£^ I jl La J^l'j t ii j j'a ^L«JI ge-ll i^aJI (_L^-i ' J^*^' 

i«UI c_<JL*3 (j-a i_aJJll Mjj^ejJI sUj/LJ mJJUjIj .jjcjv ^1 ij^Vji (J^J- J < » 
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t^j I 4_uIo 4j ^SLl IjJiajj . 4_uj»£. Lll ^_t-£5 1 £_$_<_u^ <i^t_<_uV! * » (jj-IJ (J-?*J"^ 

^jJi i«Lal_al duL^ (jr^^ fr^J) uill mi^M tiJJj (jl ^Laj i 1 

jjt 4jI (j-a 

La (jjjJ! C-uaJLlItJ 1 J-i^lj ' b "*" " ^J-i (j-a Ij-^ Jj L>Li>£- >ljj-uJI 

i4_uj-C _}1 ( j-a j-jilSL11 ^JjLiLa jlj-fill I 0 j * rt 1 ^aJ^Luj ^jO-Lloj-u] 1 Ijjlj (jl 1 

. « JjJL>J! I nji ii 

3JLlSJl1! j 3JLoLd! 4jI jjJI (^AAJI (O-^iljJ C.u-<-Li.b 31^2 -Slj-sl tlkflj. 

^3 (j^t_i LLq-fl llijj ^ ^ 4_u_L>.i 5jl Lcaj&J LlJjJij Lal_4_i ^ g 1 < n ^LoJ <JjV 
i I j nl 1 .1 L#J LjjLaJ Qjfiji t n i4_j_u3jt 4_oJuLLa 3jLcil^e_] ^Jl . ^."Vl « La 

t j^_u_u_ij_iI1 ^LoJ (jLjio 4jLjio i^Li^JI ^(jj- 1 -" Or^i ^^^H 1 J-A j ^"al ^^>- 
£_«-j->J.! j»La LoJ-Lc £_ui/i jlj-c. (^,1^. n 1 .1 4j| j»i ij^t^uLLdilLi 

SjjLjjla 4x^JLut Aztecs dLuj^/l ^jj (jlSj ■ 1 *lj 1 uSHI ■ La 1 uljf 
L^_La JL>.J La ^1 ^^j^. A" iLjSlia 5_aLljJ)jJ J^^J tCj^ -iJe i ulU jj-SILa 

L^j «L>- (jylll ^jjj/jJ! 1." 1 i"ijj-JI (jLlill Lajj£.j . Lijjjl ijJ! jj| 
j»Lc (j-o ((j nU 1 nf- f) j^Ju L^J^. t 3 j*Cj 1 u£HI jj-iSLII <_^lj_o Jjl 

ojut (j-a J^I (jy^is ^-^Ji I'ij 1"' C^ 5 * tr^'^P* Cr^ J' f^" : <J>^ ' ^20 

L&jJaa jJLu jJ! (jj: 

^ ^jij t I4K ciuL^j i^j^Vl S^culJI 3^LlJ1j i^jj jJIj 



jjjjLJ! (J i jl l**ir VI (j-\-*-l JL>.VI £-aj rt I^P* p k ' " J Lul I ( nl i^^-t 1 11 1, 

4jLa h_Jjj>.| *j 1 h xj a (JjJ-J (Jl ' <ajVI (_jJjj ^lLI 1 43jj<_a ^1 (jjj 33 fljj i3j_ilj_> 
. «p^jjJ Jp-JJ La (J£ (_£>! (jl 4 J a i » Vl 
(j_a tj^**t 1 1 n JL*J^ 

^jJt j-aVl <>SL!j i^Vjjt L^JjLuj (jll! pi »Utl ^l^j! * Ijl Sj-pJLi jimi jls 

4_a>oJ3 ^Lij JlSJI (jj-*J ^^-^^ L>^ ^ ( _Lx3 La ^_o> Lljj-oj ^l-^J JuLu «LL*j>. 
(_£jJ JLCjJL£ i-.^.^a ^^lll j i(jLxjiV| ,j_a jLdjLi 'J^-" LS-^jLf-aaHI J-fljdl 

jj>.T 4jL^>Ij iJL>.jJI i_aU iXl (^Jl L4I (J^lj-I.! g ^a= •^ tl t£^j L^a^LLI 

. jj_»iJ|j jLl)I ,j-a (Jjlj I (j» a Lh*^ o' ^ • j'j^W 

C^-iLj^jI (jH-II sLo-j J_2JI Lai (jLjjLilJ 3j_iILa 4jcjIj Ijj 1 LiJJ^ (jLi.jJI 

w a liej I j**' I * a- J SjLtiuj ijr II 3j^?e_iui dJ^>.J . 4Hj1!}|j 43j-a_i jJi*, (^Lo* * ljL>. 

«l!jU>.j ' ' a * ' ga * % * miJ ij-CjJL) <■ m <<■>! 1 J_fl> J^-i Lajlj-jp^-a J-^-l LaJ_t£.j 

.«4_l1S 

I i 1 nt I Jj a « L>- JL3J Laj(j_u£ajJ ^1 Jjj^s^JI jjjLSjJI C)j a" 1 nl 

(jl 1 < u 2 1 w I c I Laj Cjijuj . «p^j 4jjLo1Li $-^-u* V jj— 6-18 J «^-$JiLa ^Ljo^I 
pLaij^Li tjjjjLu joJ dJLujVI (jLa nil! j ^a i»La-i nil (jjs (jusjLaJI 4-#J^M 4 J a 1 'i~ 

(jl ^.Usljj p j 3> j ( _^Ja_a^j 4 I Lil^ t. i ifrjJI (j^'C i n a ) I ^ojL^)) 

(jl Ij^ljl l£ ^l Qi^J-yj J^^W OJJ * '"'-'J "'J ' '- r tJ *'-^ p J uilaaJ 
(jojt£j-ij 'p 'I l^sI 1 i n oh 1 I ij-L^aj . j-jjl_L>. I ^ojL^ Lal^ 4_i A^-uiaj] I J i"i^-j 
(jjj jLai I j jj a Ls I p-fl>J ^La^/lj I kL>JI ^1 La>LI (j^j^t^ jJI CjLaL>. 

■ p ^ 1 .ni l? (j^. ^LajJI ^ pjtjLcL^j pJ ^Luj/VI (J^Li-VLi 

j^l jJI 1 Lajjj_u£a^j J-^Wj '' J lj'."^U (jyS J-i^ a JLa>j) i". 1517 j*Lc (^-fl^ 

ga j 1 1 (3->«J (J ^ "1 1 4(Jj^^Lllj-lja^ idJLuj^l <UI Sjla^, ^JJ^ ' 11 1 J-^-jl-j Ci'** ) 
Ijl j Hu pJ (jjjJI i4_L«ja_La pi JLcl j^l i^^^j-iJI j^ejJI j-i^. (J-^iJ mi j 1 1 



(jLj ^ * ***' 5 rt (jl^ ^JL^rP^ -0 ^- UjQ I J • (jj-t-*-* 3 Ijij-x-oAj ^Jj t ljjJLLi 

cjJi£.L_u 1521 j»Lc I uSSj (jjiLJ! ,j-a 3Jj^. (^.s i£_$jsjJI 3*Cj uij 4jji£L!I 

. 4_jjLj gL^- 1 ( nt l^iLj-titJ pj iJL)JL>J1 «Lcl_Lt-a l^aJLa-" ( ol (jl p-$J ^jjinl 

Lx-jjj i!jL>. 3j-u^ (jl i ( "VI cA-ij p j t-u 4_o*^J^_iS^lJ ! SjJtiiJI (jLs dUj 

. i U cjjD^ d * ' 1 

3_jj_>J,! 4j^5£_Ll! (jl jjj . I « La 3 (_gjjj)!j liila jai^. l_Lo Laiisj j-i-^l 

J-tJs Ljj-aJ LiSL! i^ljjj.! (^"iiitl-l O^J^" Cr^ cr^'-^" £l>^ 

dJJ j) (j-SL!j j-usj-i^j 'j j. 1 1 j-^^-*-^ <— iLfc£,VI (j-o g_5_Lj Lx-ijj i(j^l 

4 < ui I 5jJj^>. (^*j-j>.V! c-i_^1^SLI1 (jl *C mi LjI^j (j^^J ^-OJ *^-iJ^t-i pj 

(J^ (j_a piljJLj 4 I *"j I Lfi3 3» (j^^ j?' ' L>"^J-3^ ^ ^ ' rt (J-^JLH -1 ^ ^ 3^ 

. ^ uuSLl j«J ^LaJLaJI . '^Atl jljjj 2 I j j 1 I 3_ljjJlII ^1 i n-vVI <j£. CjULcJiV! 

Cjljl_Uaj>JI (j_o j-jJLi-o (jy-^ p-L«J 4jI Ljji^l Li^ (jj-ljl ^l-^-Lj (j-«-3 
(jl <. < skjlS (J_aLfaJ! j-uijdJI gL^r- Lml ^j^* Jl I j tJaji * (_^IuljtlII 4_j_LoIlJ1 

tiJi_4-l (j^*- 1 * ^"O-*-* (jr^ ^ a J-SoX I Ciljl < ca >i 1 \ (j_a ! JL>. j j J)JLC (jVI JL>. 

^ ^j?e_(JI (j^_i (jlj^tliJI (jl_i J 2j * ij 4^ ^j?e_l1I (j^_i jAuAl Sj La * (JjLj_uJ (jVI 
(J_iJj) JU>-^j V JLlbJ_l 'Lj.lUi «Lj^>.Li (j-aj • CJ?J "* ■' ^ O " 'T ^ O^- 4-4 <— 3J-ik 

(J-±3 ji i,jjtljJI Cl^^I! (^ i Ijljj olxSlj i ..I (jlsjVI (ji 4j 3>j>° 

1 r i J t j " iLljJI SjLUa^ ^J>^l OjI^ ^(jia^LLj dilj) (^ (JjijJ! . dil j> 
(^J^ 4-JLt-ti ^ "1 ^ a (jr^i LJL^-^*^-^- 1 ' " 0^ dim ^Ix^a tJLiU.I fjj i < u 

(j£Lx-i (j LSj . * j'^l I (j^ 4_ljjj3 4lCj-uja L<j/ I j! i Lufc I j 1 1 eaj 

(j^e-i J^L>. I_ LjJI (^Lj (jl 4jjj_iaJI CjljLUaj>JI (j^s CjLcjISL! 

I Jl>.1j m£jL_uJ 4^ j-i_uj j-u_uj (JjL_uJ 1 ^-aJL^r"! i til (jy-i^* i (_> 3 jVI (jr^ ^ 

dJLL* SLlJI djL («J !j>Uls j^aJI 5^.j^u ,jjs i_iJVLi jl iUL 
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(j "j ui j\ La 1 ■■ Jjl i_jIj_j (_)ia^l_Lj L$_il (j-o ps-C.j-JL]j ■ -LLSL^-a 4_ijj>.i SjLc 
(Jji La 4 J-ISj 5jl id» (jl Jj V .(JjIjVI (j^e-i (jj^-i '(J^J^-LH^J 

(j i-i « J (jl Lj.il n~ r 1 (jl-Ha^a (jjSLi La-ijj . Lujjc-a £tjjLj ( _ ;r 3 j^La (j-a 
dJl_L& (jaSo Lxjjj .^IjJI j-usjilll c-^T^" cr^ ^JjLLajM tljIjLiuJI 

(j£L) jlj i^^?e_(Jt (j-u ^jLtiaAJI jl^j-LaJI (3^-*-J (jl 1 ' 'i~»J1 Ct 1 im! Lo d K i"i a 
pub (jljjUII (jliT I jl (^SLkJI IjUk o' O^"-*? l-SLa tiJjjj (jl l-uh^qJI (j-a 

LlA (^"jj^VI t ^aSLlI (jl*s t n (jo^-i La-lj J I . 9. j-lMI «Lcj-*_u (j_a (Jj3 I CjLcj-*_oj 

w ■ ^**' 2 i (^^^L>. I (jajL^ <_ Mini jl 3j->JLI (jjj '"1 > (3 ^ ***'" * iLuji^/ (jaojUjt^ A^jSU 

Jj LgaAj Lu j_i3lj-i p ^JJ ' eaj * (jl (j^-4->J • 3ji_jJaJI Cjljl_Uaj>JI JlxId (Ji. JlIII ^JLc 
*Lj_o^Lj& 3jl_a (j_a (jja- i r-» ^jJi sLc.j|jj_a CjLjj-uSLj (j^*-> L«i> itjJJbJ 

j_loJi1II (_ti><j ( _ ;r 3 I 1 eaj I A i 1 nil tfJLA ( _ ;r 3 ^XaJLui LiST I jl La tjjjJLJ tLulacLa 

5j I Lgaj> (ji ^J_3 . 4_3j-slj ^(^y-ilu (J^ £-a pJ*- i n M jj>. I • Jl>. (j^Jj 
(j-jJLmJl (j_a I Jl>. j j j JL£. (J^lS CjI nil ^oj?e_lJI (j-\_i ^d-mll (^^-L^. SjjLs 4_a JLoILa 
j jS flj I J (. i 1 1 ii L$J jj (ja^-i (j^ t«Lu^_Ua c\_u_u (jyJ-i-a Ljx. JL*_u (jl£La 4jt j3 
jJLj pJ-3 . I i it i_j*L>. (j-S^S p-I La (_p3j^/l ^^^a j_L«j-a La *(_ t jIi 

i^gjJjIjJI i.-.jlt (jIj. Vj t 4jj mi j II l_L>-jJjjS^JI (j^s ^aia (j-S^JI ojjaJI 

^ Lh*J * ^^^-^ ^-'- < - u (jy-"-° ' " a £-1^2J (jy^J i J L^aJl fiLCj-^UJ jj3L_u (jlj 

(_ ;r i^. ' p j I a 4jjj_2JI 4-LaJe-JI 4-aJa I V I JST (jLa iSjl LtaaJI dJJj t—iLaj^sl j-laJ 
. ^ ion n" jl ' ^ *.C~< . .." j| j_j£| 4j>-jJLi <LujL>JI (jjs jl 1 n"i a jjjj 

1 " 1 1 a j La * 1 1 t_al mi's" t ui Jju 1 JJJJJ .- , U 1 1 3j-JaJI 4_i I p"i 1 1 Sjl 1 1 |Jjj 
1— al ill's" t iiL ^jja-JI (j-tj La (jlj jlaJI jjjJajj (^^a^e-cJt L^aLLaj ( _ ;r 3 4_u£jSLII 

(jj *\ J Jij3j 4_»jjiLLa t iSTI^ST ^^?e_(JI (__)JaJU dJLLa_l Vl (__LiIL?e_lJ .4_Uj-flJI ^aj*_Lll 

(jjivj (j I (j^!_ajj . j i 1 r-i CjLSjaST jl i4ja^LaX. 4jjLc. pJI t—i^l jSLII iJJLA 
jl i(_Li3 (jji JjjfcLa Lj-Ltaju (jl VI liLaj^La (j-a 4_l»1/L>. (_Jjj>.| ^^5c_J 

(Jj's uU 1 i" ♦ 1 1 (J^ajiJ LoiT jl ij-uJu ^Jl Q^j La 1 gaj JIj3 t(j-j^ a*" 1 nil (jLb 

S-^JlJ-A SjLcI (jlj 3 jl A< tl ^SJ .LapJLz ^.L 

jOJ^La joJLc 1— al ui "i^l (jj?_aj (jl_jj>.^/l q « J (jr^J .C^J (^1 ^Liso 
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«L_l^j— o 1—ljJje-o 1 g * *^ * ■ ^**' 1 4_j_i£^SLI1 _}j1j_U a 1 JLauu-d 1 jtj . £j Lojl!u_u 1 J 
£_1JLj jl (j£Lc_i * * 4_jJ_oX. j^a£Lu_u iA jj*_cJJ 3j-jLc s-l_Ltfi3 

JL>.| jajli LaLLsj \ o »**' ' c- al ill's "i t nV ^LlJI (J_»_>J1 4ibtJ 

gLiu-jj-C (JiLa L^Jijj-La ^_iLIlj jt Lo 3jL<-ia_>J (j£Lo_i t4_dJj_LaJ1 £ J_^_ij *(J-^ (j - * 

* 3j-u^ jqJI 3 jILc_o L-aIc 

^JJ>.| <ll5xuijQ 4jLj_u^1lO Le3L3- L-flLuU^I V Lo O-Sj ^3 (j£Lo_U (J-°J 

(j^o^ , 3 Jlj j_>. ^_J1 j_c cj l^-^-t— l<-u-1 1 j_o 5 a t ^**. a cQJli jjI j-jjiaj j-lc 
^jjIjJI (>j>^ 6-^ J-^L-h-M Jl ^Lt^ edl juT ^Cb jl 1jl>* J-<Cl>JJ 

j-o J^>-l £jj (j-a -}J->J1 jj_o_}LdJ1 jj^J jl (j£Lo_jj * ^J-U SjLlju (Jj^-I (JjL_uJ 

jLijLiia^. <J_&L*Ilj jl jj « <aj (j£Lc_ij (cLuiitJI jq-jJLI j-t-uSLi) Sj-ojCu-oXI oLuu>II 

dJL LtftiJJ (j Ij i iS_J-2*- * ^ j-^- La_& 1 J^>> I <d_(iilbt_a 4_j_i£^ ^ Cj 1 ■ 1 U," a Lj^J (j L*L«-t-u ^La 
L_al iTiCi t .il jLjjLtlu Lojjj 1 < *ajj (jl jj-i j-« 4_Li£jLl1 "j" JaLc-il 

(j-\_i^L_o Lea aj jl (j£Lc_i d_ujJiJ1 Cj1jLia_>J1 ^ylo-j Luj^?c«o j_o Lo dJiLa-Lo 
jUaj jl jjJ t4^"l Mill ^ 1 - <a a * 1 , 1 4jjI pVt i nVl Cj^L>.jJ1 oJLA ijr 5 ^ i mil 

. jj_oJlU ^ "i <i uJI LLoLlaj <_r^" ^ * a ^ ' ^ A 
^ a • oil d_L>.j-o £-LlJ (jr^* ^L*-^^ J-l3 ^j^ic w 5 lj jt SjL-fii^. (j^- 4 - 1 * 

d_j1jL$_oj cGL^LLs (J-ojj-SLj l_3j_j_u Ua j-se-La 1_j_iL£Li_u 1jL*_ij1 

^jt tJaj>i CjI j ' * ea 3»i (jj-^ lJ^J-^^^ (J - * tj^ 6-1 ^- L< -' J - 1 « i i J->> ^LLlli-uI 
j-C jJaJj) ^j-^ t J t_(SjS i nil jJLJI i nil JuljUJLs .5_t_L»_a 

4_ Lo (—i^-Sj Lo j I ^a-t^aJ 1 ^-L- 1 (jy-* j-0_i J J_»_o Cllu j Lo j j t c_t^t_i 
fl-JeiLa i o Juljj <Jj-*-o CjI Jl 3jl_Uaj>. (j^-Ij * JW^' ^JlC J^L>. LoLa-i 

. jJLC <LL>. jj_o ^jj ^jJI Jj-uajJl Jju ^jj-<_uJ1 ^j-iLSLcoJI JLiljJlII 

d)^U>.J-J ^j>> ^ ' a ( ^ r jl_SLt-U J_0_1 <Jj_*_0 !ij ^ Jl 1 ' c3 (3 1 1 ^ufl-Uill 3j J)L^ 
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3jjL>JJ JjJaLlU ijr 5 4_ua_L*a cLu_u 200 4Jal 1 11 a ijr II 4_u_o (jo-d-a <J^3 fiLuLtia*, 
4_LAJ*_iJ! I j j Slj a ij-Lal—LU i>J_A ( _ ;r i 4-«j^Lo psJI dsj m" 1 nlj 1 L^J 
. Li-jj_2j L=xJ 1 Liiaj jjS 1 'i 1 uJI LiaUa-i (Ji.jG (jl (^^i-J-y d J** N tali 1 uVI 

I U 1 jjjj ^pjl SjiULa 1 jj-i LlJI Jj^a3 ,jJ L^jLa nilli ^ Ji! LlJI 

C_ c^I^-SLII IjJlC n 0 Ml L_aJt 200 p ' 4_U^_U3 4_U_U (j^LLA 

lilj i>s-T foJLc < ciJT 200 jLutl^l jju VI cjj^cj (jJj . jUjiI.j/^U 4*j>UI 

U 1 11 1 i"itl LiaLta-l (jl 2'a \l . ^. 1 U 1 ^ uiIiSLj (ji ^e-i (^i^- jJ-a^M CjjLj/ 

. ^ ^ 4_i ^ i^i->. 5jLl^>. p ' ga 1 
ClLi^ i uhll LlCLL«1 J^tl^ ScLL_o (J^_lL« La 3jl_Ua^. J-<3-£. (JJ^-* (j' O""^ 

I *"j Ligaa* j-a^- tjVI ^ 1 1 I J i4l_jjL£ J_Lo <Lul ' ga all * i^Ij-Uj 4j^jjljJI 

^1 iiuJ->JI £jLLaJI CjI j cLuiLlJI LjjLSLal -i^Jtij '(j* Luill CjLla g. liaJ 4-tiSjJI 
i 1 nil 1 aVT;-ilj £jiaj J_Lo CjIjj Lajji£. LijjL eaa-j ' 1 1— sVT 4juiaj 
i i ntl £yz ' ■ ' ■■-»- a ^_i^Lo 4_*_tiaj (J^3 l_u^£ ^J^-uuJl CjLliISLJI Cjj^lajj 
(j-u^-a |_Aj-<5X. 3_«jLdj_« SjLtia^. ^Lb 1 w *^"t1 l_Lc JldltJ ^^jJLtkJI <J JjlLI £ j_Ua (jj-^J 
(J^i ■ (_gjj 1 11VI -5J-2JI JLc. J^/l Jjiia (j^C-l J-K-U I <i l"i a Lix. Jjljj £)\Jlui1\ 
Q^-Aj&Ji LjjLtia^. ^ *^ ■ 1 * ^_oHjt_a p**' j I ^J-Aj Sl_AJi^>*J C?^" 36 ^ tl)' Lu SL qJ 

(jl . S^^j?e_l1I ^yjl Lea-All (jlj-LLaJLi tSj^* I * ^ 3^ jl q ***i i nLj 4_u_u 

^jL^-jJooaJI j»yL«-!l jjj'CII a J ?"llt (jSLxJJ lilljj 1. in 11 t*JLjjtJ I JJJLa^s 'j- 0 -^ 
.c_^uLiII «l jjJI i-^l iSuS'l (^Jl (j-ILlILi i^^jjj <■ 1 j 1 nil I j-A ' a uiSLj (ji i^iiaJI j 
I i I < ->o (_ylll 4-2jj_LaJI 4j^/ ^1 1^1 rill tjlj jUILi (j-Uij^a (jj^ o' 0^-*? 
SjLtiajv j i**i»" ^jt i J_aHjt_i (J-Aj ScLjJL>JI LjjLjX, 1 jj-a j-uSL) jj^ial LLaj ^"m* 1 

^ i n "ill ^5 SjjiSLi SjjLlLo ^^e_lII ^j^/ tjVI JL>.| Ljjj-J p-I • Lol_a_i 

4_i-al mi<~ 1 nVI Lt}^l^. cJjJ l-La 4jj^2JI SjLiajJI (jl ^L>.jJlI i^jLUaiJI 

. I j". \l * LliSL<j V (JK i"il ^1 cjj^laj ji 1 LlJI Jjj^j^JI J^a 

4jjjJl!I ^>l 1 11-v^l u nUII JLjiJI t_! J I (^yi (^yX^I-LilII ^J-i^a J-U (^aj^lflJ 

Lxjjj . I_1jIjjl2J Lu^23 3JjLx-« cjljji^ (_jjj>.^/I i_^I^SLII (jK i nl ^1 5Ja^>J,l 
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Ljj_2j JLCo-I ^^j^ * 4JLJL>J! • Ljjj_2j (j^-I-il-*^- 0 p-*j <l> :;c - 1 UJ^- 1 

«L^>.1 ^1 ^^^-i^ i43l!i t_$^**< i u 11 ^jyl^. j-uLjJ! i^jLjjjLJca (jLjjLtiaj*. (JjLlu ^j^/ 

' i u o iiitl LLaLtij ^Jl ^ a i ' all a cj^L>. ^Jj . 1jl>. Cy^j 

Ijjiaj J-^' L)_9^"' ( ii L^Ll^jJjXjj LjjijI^. (jV i Lj-aLol Ld£ (jjjj>. Lc. I a-Sj 

4_S_Lis> (jl ( _ ;r 3 j-j^I (JLalo-l ijJLijtj . Ljj J i I JL3 (jr*"" <LaJL2jJt! 5jl Ltaaell 
( _ ;r l«j i4K (JjjJaJI (j-oj-II I j-a J^ii- SLpJI Ji-lS (jlr ?l SjJI I j«* 1 t->" i p-gjj^ 

^j^. 1^ j j <"j 4 ^ lAjsellJ (jjjL£L*_l1 _}j^?e_a LLilC^ t -^"° c/^-iL-dJI £_o ^Jl . 

LiLthj cj1jI_U^>J1 ' i ^ * * \j£ Laju^. i ii 1 1 4 j iXL^-i < ujlM j o i <•> 

i L_t_jLi_l_U J^y^ pj^^ , ,j J-^JO l (2)^-b ^^-d-l (j^^j 

i4_i_Lc Sjl2jla 3JL.UJ 1 1 (J^SXuu LaLuiiaLj 3JL>J! 

5jl .^.^tl (^jSUj Slu-uj Jl»-j3 V 5JUJI tfjut^j . Ljj Lj^La VL^3l iJ^Vl j^ic 

ijr ILll 1_Lj j \-uu>* (jj-^l «L-i-j_u_tJ Li dJ_AJ_o ^j^u-uj ^jLlllI id_<u_3 Cjl_ojJL»_a 

(J^-i-ul sLuiJaJj! SJLu/jJ! (jl ) I Liis iCjLlUsLjjJIj 
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jL»oVI iljjj (j .1 1 -r Qj (^j-j-a^/l (j^jJLjjiJ! ^LjJal (j-^-Jj . 3 K iti U (j-o 

«j_>JI (_psj^/l 4-LaL»JI cj1_LjLSLII li^t-JI Jja-alLi ( _ ;r IU-iij-<jJ! 

: (j - ^^? J & Cf^^ (jr^i '^>^H p , .. ^jl £)SLa_l «Ld_jJL>JI ^j5-^J • ^ ^ «- <<*>Vl 

(j Mj'ii'lLi ja^J ^1 0 1 nlLi »l aUtl ^Lcjal I jj'a »l aUlt (jSLxj V ( _ 3 jJI ^yfc 

oLsLUJI Qa£i cr^' J l£L ^ "'J*J l5^" £jLi- 5IaL«J! oLuLSJI j^c 

i3-j, I j I *~ II («_utLiII ^JiJO L$-l3 (tuj iji-ljjl (jJI Ij I gj'q 

dJjLjiiJ (jyJ-II Cr^" 3 <LjjLul Lai i^_oj*-l!I Lj « 1" a a JJ_pJJ 

H_^j_>.V! Cj ! j l_Ua_>J Li Jl £j_c 2 ^ j U. . 1 1 LjijijJI £-"-u1j 3^ (jlr 

(^_l^_a J a nil 4_j_u3jVI J-;^. ^OJjIjJI CjljLiul jj^- ^J^- 4 -* 5 ^j"'.T"^**' ! LLa-fl l!ilj 
4_ulj->JLI -"'Ijl t ga 1 1 (jl ^"iTt i u \ (jl ^p^j i * LuLs I'm mi £_a-*_uj pja i^oj?e_(J1 
L-LLiLd. jsjaiill (jjs ^_oj jj* dJJj (jlj iljL>- Sj-iLi iCjVL>JI J 1 '<aJSi] ( _ ;r 3 
4_<_>JI CjLljLSLII 3jJ_j mJJl^s (j-C i4_C.^Laj idJJj ^e-L^flj <_Sojj/J .^jSLII ( _ ;r 3 
(J-iILa cLi Jj i in I J *\ i"i 1 i JL^Jj i_Jsa_*-u 4jr ILjJL)j Lu£^o£ (^r^ 3 Joj^oJll 
LLuiJj. ^JjLj ^Ls 1 Linujo lilj ■ l$j uu (2>jL^ JSJ 3_jjij_ill Sj^^I t ^jjLlII 

^_Utl'u L-^aa_u 1 f l^fl^Q Ui ill 

5^ uu II ^LsjVI ijJlitXI (J j 1 ( n ^^ji^. t_^oll-=»o (jl w *^ '1^ J-^- I 1 < a rt cL^_ualj 
i2 , I '-(j-Aj 1 JLs-lj (ojSjJI (jlfj I j 1 u-aj ^Ir VI 2 -1 1 4I1L1JI j^lc. »Lc-LaJI 

^? (jiLa-o pi LaLa^ jL.t-iTLLa.1.1 (j-a (j^J j .23 ,19 ,17 ,13 ,11 ,7 ,5 ,3 

^1 a ^Lsjl ^^jl^. t^^Il^o 4_jSlli_oV ^JjLi_oj jJL-ujI jj-a ^ j«j lIq 4_uLjj-i£ cLtLa^, 
i La ^LSLa t La 5jl i a> jjl i" i a \ SJLt^jJI aJJt Jila I i n 1 1 n~ Ijlj < 1— 
jl ^ VLa^.1 jj^Vl 3JUJI .^la.^ll ^LajVL, I( JiVl (>L SjiJ^ 

i4_j_Lc 3_,LjSLII SjLcIj ^ i ii alt (JjLaJI <j-° cj - *^?-^' Jl i ajVI 

jl (_gjj-jjl 3jJ Cr^! I_jj jj| ? LaJ_2JI 4_ijSLII Lg-ajii>-" i iU (jL^ (_ylllj 

La_jjj . LojLi_o 3j^>* (JjL-ujJI ^ j I'l i ..j ^j^jiiSL) 1 ^jL^ ^^jJLlILjj ij^?e_>JI 

C^-uJ (jl (Jl4a]j i^Lij/ C^-l3 jl jjLajl J^JJ lij^*" * 5JLu/j JL>. 

ojLA L^aaj/J .3_tijSLII SQjLsJLl 4iJ (^Jl 
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3JLujJIj i-ijjjdJI SjLi/l c^>o <j-° 13^- 1 

.4_u!j^>J,! 4cjjj/jJ.I qjz 3267 jlL>J,I < I ^ ^ I , ,," . 

^1 ^j_c ^JjfcjLa Jl>. ^jJI d At"-» ( j-a LflJLq lJlIQjj 4 L$_La j-jitSLII 

(jji Lcilj . d ri I" -W-a cLi£.LilI>.! L-iijLLijj OJ-^ W Ui^J • \j-tb ^j^- f-ij-^" 

i-Sjju (ji (jjjjLS ^j-LaJLu 4j3^-l. i .oSLII Sj^l j jo^-Lo Lai u 1 iiHSl ,_yiJI 

jl v -^i^J JJ 1 a ~ ' I J • I tj ^ ^H?^' <j-^ Sj I 1 <i -»J I (j-a £_oj J£ (j "ij»_t 

4_ijSLa 4 1 uij La_t3 44jLiiI! Sjjco L^li? '"'Ijl 1 1 iIjLLsLjSuj «J 1L3 

4_u1j->JL1 sLc^ou-uoJll LjjHjs_a (j-^ ^>-JJ ^-OJ * cJJ^Jt Cr^ SLi^JI jjx. i^$J-i^ 
3j-u_aj 4_j_t-£i£,j SjJtLa <Jl)Laal*-a . iJl) ! j Lti^>J ! aJJt jj^, < lil LeaidXl jj-o j_<jj?e_a 

. L^llajvjj Ll>.L>>j Jju (jy-o- 

l—LiLa t<_i cj ' La jJi-2_i c^jJ! (j_o I i'CI^" i J jls oj^- 1 o' LhP-'j 

^5 ^jjj < taj 2 g 4 l_L4_4iAji jj^, 4 4jL)La^U 11 ^* * J-^j-j ^jl Lu SL aJq ^j-j ^jl 2JLm 
jl J->^ JlJ Jj-^?E-a dJJli (^JS-ui-J w 1 C 4 L^_La ^^^j-oL^l La (jjl^. ^ J-lJI 

sdj^Lil! I jl>. 3j_uSLI! <— iLa 1 . nil <_ . i . uj j<u 4(j^tj a] juj cr 0 -? 0 

4 La j^a_j (^^5 . LiJjlj SjLc (JLu>.| ^LtS (j^s 43jjJL>J,! ' a II S^.j_4j/j ^jjajJI 
jj^. I JL>. 1 d I" 3e j La ( jjL^ < tilaj i_a^_4_u 4 ! JL>. I Jljjlj La ^?e_l1 ^-jLl c_il^a-£ ijr L^,j 

LLa,d 
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(j^Lal J^>-JJ 4j| *> j i ViULl 4_u-u Q^-lUI ( _ ;r 3 t> X It 

ui ; i tl I * Cj ' j -1 C (j-a L-iJVI (j_a JLsJ^JI 
i 1 * k jjj L-LLljj jjjj j ulJj! La ' '-jj I d La se U I 

1 I ui c Jj isLajLAj (j^JI j^J- 0 LiLuJ Liil i(j1-&^£Lo 

_}l_aj-J1 LU-jLua ( j J?e -^ • 4_tLa J ((^j^SLII)) ^jt lJSjjlj 
Cj!jL>.^Li I 'j j La JJ I i I ir^il ' La j "j I JLSj . ( _ ;r «ja_Ll! 

2 I ^ j q^SLJ! i_al iSil£l tjlj .3jljj_JI S-lj^SLII 
*Li5t 

2 jj j La " VL*^! I_L«_«j>. i_£j£LII I jut (^Ic LlLoLsJ 

c-j , ^ -^tl ,,j ^ ^jljjjtll 4jj)j^_a CjLcj-ij *j La3» 
^^lc Lj« Laj £-Uaj (_g jJ! j-a^l i^LijJiil f.\ JLkJIj SjiLoi! 
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S L2_JI J-usljjJ 4jlLL9 JjL-ua-i LiJlXJ i^gjJ! pjk.tl jlSjJLI s l£jJ!j ijjjbJI 
LaJ—Lc 1 * * ^ nil i u 1 . U ^•ys ( ^) jl£^_a 

i JjJLa-o J-i^- OJ^-" £^Lcuj! <ii-o~ V! i-LILlA (jSDj . Lj I a j ji ir-i «j-^=-J 

«L^_Ua!j Cjlj-iH/J-o (jVI (_^>* J^>- • 4_La j-o_a V w 1 1 5j ' rt Jjisl I 'J Laj * * 
lj! I -i C LLm-fl j? J-jl i n't [jlxs^j J-a^l i<_p2jV! J-^- -i^J (j^l 

j_j_ajij jL-Lcj jJL»_i La-j!.J £3 JLu 1 1 ~jl Leased (_£jj>.| Ciljl Ltaa. O-il^ 

. 1 . ^ Atl ^j-a j^paj^M ^Jl j-Lall Lajj£. <L^_Ud1j Ci i int 4_LO^aI1 _}JJu>J! ^jl . L^jlli 
~ j i * " (^^j-SJ! jl (j-IjjJ! j! (j^jjlI! ' _i i aagJI jl cQJLi^jjiJ! (jLa I aj 1 CJ 
^-Lx^aj (j?^* ^J^ I ' eaj 'J I ni tt> 3jj ' l_Lt£^ ^ l£LH L-a Jut£. * La-J 1 d i 
^.u^j j A , ,,11 1 ^ , L$£.^L9j ^ ^j?e_lJ1 • j j-;^. £ j-Ua d La 2 * 

Cjj_ajj Cu a-se-Aj (_£j^>.| j«JI_j£.j J*i3 L$-l3 SLpJ! I him j«J jaJ!^£. J^>-_j3 
j La-j ' > Lu^/j ^Lj^Slj i^Lo^i Lu^/ UJ ^ J Las&ja ^^t-ij i«Lu^ C. ijl Lmni 

jIUILaj JJljILa ^J'C i"i 1 ^LaseJ jj^*-^ . jL^jIo^/I jj-a (J^3^^ i (_^ 3 J^^ < a£ 1 
«Li_ajV1 dJJj < " 1 1 La " >i I j^JajjjJjj d I ^_a-i t^a-L»_a ^Jjj-La j Ji^_LdJ1 

^1 '"■ 1 a Ullj jSJ! ^1 j ii 1 nib (_g jLa (jjj-Ls (l^J ' ^ 'J^ J-^^' 

I 1 j ' ^-a-^ tjLLa_uj-a Mill ^jJJLA ^jlj .^ajre-LlI jj-a 5_a_iLi!1 ^JjL-ojJI 

t_)j_>J! Ij-j-j^ J-^' s ^J Jl ^ ''-d^J- 0 Ljj^l-La taAj I V (JS! i"m 

jJLi 4j ^j-2j La IjJiajj '"'j 1 1t j j ■ SaselJI ( _ ;r 3 Lajt J (J-a-»J 4j! j t_i^jSLILi jl 

■ La La sej jjSij 3JjJ (J£j i^jjijjj! t_jj_>JI i'i^bj a a 

cUj^ia 4 1 1 ill 1 11 £La3j . Ltj! JLcl 3-ai JSLIj Ljjl Q^Sjjj JSLIIj . LjJ 
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? (jilj U I pjuub foJLSuLi QjO 

t_ij_>JI 4jjjj]! 4JL12J! ir-i ( _ ;r a (j^Luij IjjL^ ^LWLa •. ol inn U 

lilj ,3jL^.!j p j I j a IjjJj aj (j! (>_^j_LaV! ^^Ic (jL£ ! jSL&j 4_uL\JI SjIUJI 
d-i-t^j 1 .ill ^ylz. LaljJ j 1^1? J_a3 i3L 'frill OJLA lj£JHo! JL3 (j^j^j-LaVl ,jL^ 

N j * J ' ljj .! * ~ ' a ^ ' J 03 J 1 " L^^'J tjj ^ ^ ^ ' ' ' LajSJX^j ^jt 

jj_a L^xflj ■ ■■ 3-jjLta ui 1 VI jl j_ll_3 1 1 1 » ir-i I j « * 1 a (jSLj pjj . 4jjj-lJI 

4 j I x a 4_cl_Li^s i."' t j rr-il (j! 4jj|jjJ! sLxJjj/^M pjj Cj^LcLfltl 

3j^i_a» _J <-3jJLJ 4_LjULl! 3_l1L«JI Cr^ Sj'AjiSx!! JjLLlII OuL^ 

cj .(j .cj 3jLo ,j_a I ' La < _i ^L«j ( _ ;r jJI 3 1 1 i SHa iBlockbuster «(_LiSL)l 

(jjJa Lij-a 2) (j-Ia (^^jla 4_uliUI sLJIIjiJI i_!j^>JI ( _ ;r 3 (j^' J^!-" 1 ^" 

HjJljjijjJj 'f^J-^SUJ ' LSj-"^i^ (J-*- 0 0^-° '"'^^ 1 Cr^\ ell .(j .Lis 3jLa (j-o 

^ 1945 j 1939 (j-oLc tLuJI ^"j U A ^jJI o^ll J£j .^jS^Jaj 

.(j-IaLiLLa 2 L^-ljj ((JjSJ! SjJc_fl_a» (j_a d \ t'<°i l_aJl 4la 

^_*_u ( j-^ 3 ^-*rJ- a 2 4JLILJ1 Cj1j^?e_(lLU J_*J pj t t j£^ uuJl CL)-^ (J-° J- 5 *^-* 

olj nif ^V! j^-jj (jSLIj .Sjjlll! 5_J.L«JI t-jjjJI (JjLcS JSLI 4j_j_LajLlII SjJlIII 

Cj!j^ £ ^-JJ i t jjj uuJI (jj-il! (j-a j-«-uLl!l J ? » 1 1 (j-^J .4jjij-l!! 4itl<j/VI 

w I c (j-oT ^LSLo Jl>- . J Ji^tA <_ajLA i_iJl I 5 w I c Ji-jj-J La ^1 

iCjjJ.1 '"■ 0-C JiLa I < .i^M 3ji^>.jll 2 al Ull'a . 3 j i>ij^1 3j£LII 

JLjj-J i^£j-zr i ii 1 1 jj-ljJ! ^^Lc ^Lt_t-a_a «U ^jt Jl^U j-a_t-a_l j Laj * j ^ jjl 

J^Li. joJLuil JLniJ! j-Lajdil ajjua i."i i njt ( _ ;r Aj . (jJa LLlo i_sVT I 0 Ij-JJ^ 
«(_LjSLI! Sjjc_a_a» (j_o 4LiIa JjiJtx-iJ i^Jjia CjLcL^/ (J!Ai- (Jj ^CjIjjjj/ i."i i n 

(j^s 3_^li; J^j^a SjjLi <LlI,Lc Lj^. JjL»j ! jukj SjiLII ^ 3JjLc JSLI 

i (jy^-J! 4_ojLj-aJ1 <L>. ijr A ^ (jr^ ^J^-^^ <^-l^-U * ll 1 1 nt 
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.3jl_U »l t"n a- 1 LaLaj ' aijd '^^JLH5r!-^'j iLaLc CjLcLh-ZuIj i4jjLlI! 

•.^4; La S_uL\II SjIUJI i_jj^«J! MjjJI iu^JI j-aj 

iJllljj-al 't $ y £-La 4 j ulS ^ylll 4_alLaJ! i n ? ij] i ~.<U" i n l )) 

(_Li-!-S (j-Sj .j i . i SjLcIJa ja^jL^aLi (jj J_ a- i"i , a Qai.j_i^ij (jjjjs-VI 

ala * I j i "ij 4*C i ii a a (jy-^-u OuL^ itjJLuk j JL9 tl)^ J-H^ ^ ' a 
joJilj (j^J g n j (_^-JJ ' (*' CjjI^j . Lsjliie-a j_aj>. I 4i£ d a i n-v (jL^ jLc 

t2>-j J-j a- i"i i n a (jj^y (*-*J 4SLil uuX I p <j ' "JjJ L^i-*-" <J>^ 

cb .3 La- u 1 11VI (j^Lx-i JLa- 1 dJLijt (j^Lj j«Ja ^J"^ ^ ' p J ' .' 

. jLulILi w la t rt j t^j ifa. Ljj ili a jjjjLJ! (J-*jJJJ Ot^" t3j!>" > *"'^ » ui^l (jL^a 

,jSLj pJ (jlaj^l (jlr 3 < miU jll 1 La al ■ ■■" (jLa I jj i^paj^l ^.La 1 ■■ Jjai LJLc 

2 L iSt Sjj^so cjjLaj 1954 aLc (jjs ((jj/jLa) j! iT (j-a Jj^l • t>J.'^ 

4jj_laJi1II LgJj iJluL^J J Liiuj La j jj>. ^JLs-l (j^J o-^rh 1 Cr^ ^j'j^ 5 " ^JO 1 
3j-jjj>. ^ p ^ r L^. d -a-i rw Sj jj^ cLi^,l ♦ Mil I J *^ 0-a_=»o i L^J >■ nnv La_a j-j^I 

jLa_i_iV! q\ *C mil ti^p- Ij^a^Jb^ 150 J_«_lj (_5-lII 4_uL>-jJL! t_jVLijj|j 

^j-cl ♦ mi^/1 ^LajJI ■ La 3 1 CjLcL_o ^ * Jjuj .* (j-* Sj-^ Q nei '"'^Li 

j^e-J (_jJ! 4 , ,,j II cLj^. L«jI/V I lcj_>JI 1." 1 1 1 ^ijj .Sjjj_>J! oJLA 
(jl La-iJ ■ 4Ti_i_a_l, I 2 j La 1 "j II 2_Cj^>JI 1 ^ 1 a j Jjl^; J^l 1 1 jlj I 75 

^j-SLJj . j j JJl^, p j ' a 0_a_i p_Ls t^i se d iVi (j-^. ^ J- 1 ^ jjjjI—LJI 

La^ .j^Uk. ^ p^JI p^al ,,,-w! Ji.J MjjJ! 

4jjLUj_<jJ! ^IjJ^lj ' J-a-J! ^JaLjjj i4jSj jj! SjJlI! CjLiljJajIsLi ( 3*-'^ O^J 

. 4iiaj d j .U 4jLi^. (jJLc (JLi/jLa jj|jj>. (jK 1 11 J 1 a> (JjLal! . ^iLujJ! 

j^La i_aJ I I 3 (J -iL*j La j-Aj 1 1 La S '$ Lila ^Ij^ I 3 I a j i"i jj-ut d I j i 3 jLi^. (jL^ 
I 5 ^LCa ^j-LiSLu Sjjjja. ( _ ;r 3 Ouj^a- cQjJLSJI jLi^. Lai . Ca . . Ca SjLa (j^s 

i3_jj!j^>JI 4jj|jjJ! t_jj_r»JI ( _ ;r 3 JjLlLU MjjjjJI ' kx^Sjl (j-^J • LtiaLiLLa 



wj . 4_L£ ^q-JLjlJI w 1 c 1 a j miJij^j-A d 1 1 (jj_jJ_o (J_}L*_i La JaLS-ml p**M < a 



4_Li_l2j I jjjia njL-ujl i_aJl 4Jua J^- 1 £-L i_£ j-" I •> j i"i_aj-LA ^ (J JlJ> - a 

j<sJ <j^-!j • o^-"- 1 ! j^- 0 Cu - a ij-"^ w aSLj i ■■ I jl& (jLa i Ljo j!j£ 1 3 jJj jL^. cjI i 
jjs-IjI ^yfl (jlsjVI c-<£j£ (jL^ijI cjIjLJLo 4 < no-*, (j^s Jjal J^-jj (j^; 
clUL-ujj jjLjul Jjij (jJ (_gjijjJ! J jiLpJI ! jut (j-^ • £j£j H oj-^" 

jaijJLi Ual , „",! I jJI jl ittlj ^-U u>y I j i4jjI_LII 2 I i.aj|j 2 a, I i.aJI 3^>-j-a 
90 j*j j i"i ijj*i i ii tl (j-o 4lUL 90 (jLs '.(JjJoi Lj3j j <i*i i ii j j-o»^l Ijut (jl (j-o 

137 ^j-jj j ' ^ilL 90j id_u-u 96 J^Li. I j c I « j JLtij i_Sauj/ 

Jljs. I j j^j i"i ( _ ;r 3 (JLajj <_3 jjj/ 131 J) j_J I (j-a 4j1 L 90j i dim 4Jua Jlajj 

J-oLSLII (_gjij_iJ! Jjl—LjJLa .t_ij^tU 3_jjL-ui_a j->Lj j g i"i_i 

C)l J j i h^I oLjJ Vj^cjs i«Ij^D 4jj1«J| cLiilaJ! ( _ ;r 3 CjjjVI Jjjjbj i_3jjj/ 
i L U tl j-^><-!l sL2_Jo ^^ja Ojjj^' (j -0 *>rh^ ^ ^!- <1 ^ J-°^ i_3jjoi (jylll CjjjVI 
^ ^ 4-tJe-uiAJi Jl (J " Q '"'^ ^ * '"'I Sjujjfu CjLcjj>. o i ii l IjL&J 

(jLLsj i ii _t 3_j|_i^VI i3j_j_l£ CjIj i i ii 4j>jI/VI ijjut (jj^JU J <i~ i "JJ 
(j-a tj .u^ jJaj-Vlj . *l_Ua_j_JI Os ui itl » )Lse_i-£3 1 L-a j ' aa3> < giaj ^ jjl 4 JjL>JI 

-> , ..x; ,tl jj^a s j , I l"a I m^j£ Lij>.jJ^SjI ^Ir Sja^jjm tfjlitl dili 

^J**'^**' 1 ( >;r -iJ1 CjLj^-UajtJLb i4JuiIL>JLI ^jLtlll La jl idlLui^ tj?!- 1 ^ cU^ hum UjjI 
< ri ii 1 (jr J>-jJjJiLj| ^j-A SjLcLS ( _ ;r 3 joJju I 1 j 1 n'v o' O^^f 

. 41*3 j ui ill 

uijjj i^jjJJI ' a_La-S-lJ JjsLSLII JjiLuJI ^>J! ^ ^ajiluj/ i^jJ! jLj-H 

(jl (J-jJLoJI Juj-alJI iJ ^L>^J . M^ti^ lP^J^^ ^J-H3 (J " " '"'^ (j n'C* 1 

(j_a ^1 < uiVLi Ij-jLj j-5-^1 jj j ta llj . 3_c|jjJ| (jr Lc S-jJjL^ j-jLu 4J (jjSij 
1 " > I ilj , U I 1 ^ • ■**. * Loj tCjIj mi-^JI Jlljlj^ (jj^ tl)' (l)^- 4 - 1 ^ . Cj 1j ui "»J I 

iijIjJiLII (jjs J^>-l £j-i I ' J I i-lJLufcj .SjjijJJI t_ij^til dJLiIrsji 4j*_uj 4_i£.ljj 
. I j K 4 j ij-ij^/l Sj^LII ( _ ;r 3 4jJaj" 1 nil 4Jjj^M 0L1-1 ac ( _ ;r 3 JiLjjjj (_gJL2J I jjjj 

(jSLlj i^jj^LLaJLi 1jJ)Lj (jjjLlI! jju *d uutll (jj-^JI ^jj-^j 

i.".t ji^I sU (jjjLiJI 2_aj|_2_a (j^/ (J-l i(_psj-l! ! Jut AJ^J '^ r ^ (j^ 5 ^ " 1 
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(j-U ,! ^* ' ga ; 4_iJ)^J » j jj>* (j-^ ^jxLJI pi * ljVI (jLs ij-a^/1 (j^J ^ 0 ^ rt J 

4jjJlS <_S^LjI 1 1 1 1 ii a t_gj iju.1I p i n-r II ( _ ;r cl_til taJLll i(_£jj>.| SjjjSi CjIj-uLj 
pj^jl * jjIuj 4-uIj^JI '"'Ij aLaJI JjijVI (_f J-U dJLijij . (_p3j_tl 4-ajLiLa ( _ ;r Lc 
(_£j^>.| Cj^ *C i"i a <_ i j i ii " (jl (jj^II CjIj Mi-»Jlj CjLjj£LlU (j-o 3jjJL>. 

La 3j_j-3 J-K-J LajjJ . 4-jjj_cJI 3J3j_>J,l Jjlj SLpJI JLlS (^yl^- (jusLiJI j mi ill 
4jjl»-IjjJ! 4_ulj^I! £j\j alaJI oLjiaX: ji-tj ^ySLI j^aLCIl oj3jJI ^-Lb LaJijjZ 
(j^_C_) i_J^a_*-uJ * i i*ii ill (j_a cLi£,j-a CjLc^_aj?e-a I i*ii m I J i d ' (j^. ^> J Lfcl J_a 
J-jJJa JJLc i_dJj CjJUaj ,jJj iSJjLa g i ea S Lajljx. olj alaJI ojut .If I 
uu»j (UiAJ (j-a LV i(_£jj>.t £j>.I^J3 i-dl_LA (j^aitj lJ^oj-u JjJ_t£,j . L$-La 

a i ii tl j 1 (jj ** I ta tlj (j-t-Aj ui Uj j La-jJI (_£JLaLj3j i(j1_3j|j^>J,l 

4_LjLUj i ii II ^IjjVl j_LLitjsj i«.UI j s-lj-gJI JLaVl SLaJaJI 4_L£:L«jiVI 
t jjil i ii ■v^l j 4_LjJaJI S_jI_ul!I i_jLlC.j 4jjj_L>JI CjL&j uljJIj 4juJ,l CjIjVjJIj 

4ji <L3jJ(JJJ * ( _ 3 -cu V (_L-»J (JJS L_l Jjlj ^,111 Sjl l^-s JL) (jjljLJI 

.Jjloj LUSLI iCjJjv- La £_Laj 
.* )jj>JLj I o**' j a LuLLajj-i 4j^>. ^I^ojI jqJLc (j-iujjl uujj (—5 • (J (jL^ 

(j ■■ S-LaJlj t_ij_>JI (j-u 4jj£La suLiiij JaLoj tiJLukj . L$jLu-uI ( _ ;r a 

I 1 j )] j j i"i J sLaJaila CjI a i u (jlj J laJj S LajJt.1 j_al^IiJI jjjs Lajt^llC^ 
3j-Ls_ujJIj I o ^ o (j^- 4 - 1 (1^ J*J Jfl (^_al_Iiaj ^Jj ij-ujLiil (^GLiL^ l**i i uqj 

l^ j" i i i a (jic (j n?UI I (<i4ij (_^Jj • I "<jj^ r 

I JL>.lj tjl S-'^d Lujl i it! (jl (jj-ojijl i~i i **ij j JJ^ • ^LjlS (j oALaJl 

. 1 945 j 1 820 j^-aLc (jru 3 M<mU a^UsjVl Lu j£ 

(j_c c_iUl_t-!ij>.l) (jl^a-ULJ * )L£ 4jLbj Jjlj (jj^OjLLjjjj ^jLjj clij-uu 

(_L>.| (jjs Bj laj u (jl t^JJ^J (j?j-II (j^jJL I n'^j a (jL^ 4j^/j . (4ZLuJll CjLclj_Lll 

i>LcJ (^) Ij-iluJ-a ^-t-sj JlSj3 LiL?E_UaJI (j^a (j^jta JJL^, L^jjS ^-^j * i J-^- * 'J 1 

. I J • ■ - ■■" (-;r JJ , l SjjjjjJI CjLjjJ^JI JJX. (Jjij-Sj (_gjJI t_Jjj>JI (_LaLc 
J~ Lj 4_Jujl_La JjJ*-a (jjitj (jl (ji>-aj 3 =j» j_ILiJI (_LaL«JI CjI j t_Jjj>Jlj3 
( _ ;r ^j3 6 J I 5 =j» Ljkj_ZuJjs (j^itj (jjJI t_jj|j-><jM La I . ( 3 1 0) (jja-ge-ili i_iJl L$jj3 
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? (jilj U I pjuub foJLSuLi QjO 

- j " 4lo i^gl ( 5 |0) (jJjVl 3JL=>JI ^ 1^3 J12jj Ij Laa. ji£l 

^/V! t^CLaLJI o^j^ 0^3 . 0 ^A o^A* C 10) SuJLiiJ! 3JUJI 

t_!j_r»JI ( _ ;r 3 (jj b flj (jj jJI (JjjLJI JJLC (jL£ I n K cbi J^J-JJ . J-^l C 1 ^*^ £ L"-)Li]lj 

1 L^jjl&LJuji ^jU" 1 11 1 (jl (J^ls (^j-II <j-°j-II 1 ^j^^ JLa^-l j-^' 

j » 1 r-i juj^ ^1 ^j-be-c-U Cjj^ «" ( ill I jl tlLli (j-tJiJjLJujjj ^J-J^l 
CjjJL»j Lljj_2j I j S3 (jl i-LUSLa-i (0= j») j fl «l-a-J^ ^1 Vjj^sj (^) (_LaL*l! 
q^iX-uj (Jj-2j ^JLkJ! I JL& (jjs La (jLSLa O" 1 ^ 3^-^ aJ lP^' CjLiLtC. 

t_!j^>Jlj S_jJj_flJI J" 2 H oLlLoX. (jl JLa JL3j .(jjjLs.} (jji^i. (J^ JLsJj 
^ 1 "1 \^ .j 1 n *s i a (j- b e-t-t, jl ' aj rt i_La_>J (jLSjJa I 0 ft> L^jLj^" i n a (jr^' 

^y-j-n-l.] V i£_<j/Ij 3^-^ Lr^- J* " ^^-A (j-t>I La-j-i n-w t_jj^>JI (jl dili 
LaJLuLS . I 1 aj| I Jl>. (J^jjulJI (j-mAlll 4 _ jr JL«JL 1 (^ (Jj i<_ 1 1 oje^ ■ Laj 1 ■■ lII 

^^lc I * 1 eaju (Jj-«-i J I ' I * ' 'I (j^ LlaL&jl (_g J-so ^sjj J I 1 LlLlaLsj JJl^j 

Oljlj fllmVI j J taj LaJ-tCj .JjLUI JJJUSJI i. 1 i^iill ^Jl *J*JLtl (^Jl JsVl 
JUJ i^i II LaJLlI (jJI Ljl_Ljvlj ^j^kVl LaJj L^jLa iJjjJI tylci L^Jlj 
^Lu^iJIS^JI^I J3L2JI 
<_ 1 -r J <_!j^>JI CjLlji^. jLjjjlj (_bill Lja-^JjjSij (jj^ijo (j^J ' JH L>^' J' 

3_jJLi JjLUI juj Mill ' _ ■ .^»tl ^tj ji^.|j (jj ^ (jjLlII (jjs I jj>- jjj^JI j-^J 

LJLc (j^J 4_al_JLll (Jl ' ^"Vi *j ] (jV IjJiajj . 4_u_u_uj * i J- > ^ juio* 

Lol) . <-dj "1 i^i a (j-^ V-lhJ o' 0^*? Lr**^' 5JjjJI lS^' Ct^ 

IjL>- (_LlL9 JJLc jIj-Sj IJjj (jl (jSLajj lLL) j (jj9 Si m 1 .1 a 4jjjiJI t_!j_>JI 

, J , '^.aVI LlnjLiii LjLl>.| tfoc jj (jl (j^-a-i Laj LuLcjj (jij Lclj_i^s Lut 
(_gjj|j ^LajJI (j_a 1 fl3>lj3-lLt (j^sLiJIj (^J-aJlJIj ^uJiill ijj>J\ dlli (jlJ jl 
(JjLflJI Jjjuiujl i_i-LtaJiJI ,jc (Jjj 1 n a iR-COmplex i_ij>.l^3JI i_£j_a-i i-Sj-hj 
CjLujGJLi (jlj^sLiJIj (3^>-^ ojsj ( _ ;r 3 (j^ 1 - 1 -^' (Iri'j^" Cj*-t3 £ ^P*^ (j-° 

. (cerebral cortex) jJ.1 Sj ui^j (Limbic) (^j^JI «.j^>JLi (j^^jdlj t j ui ill j 
4_j_jI J_i p^""»-l 1 ..| duL£j 1 5^ j i 1 Cj LcLa^ 
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(Jjja (j-Lc Ij-sLa i j-jj ui II <_i i a « 1 1 3JL>. (_^i>- it_ijL>J,l \ j « i n't 

^JjLi_ufl I ' ga 'I i.'i i i n-»o 4 ^-^P* ^-Ij) (j ' " • (_)-oL-lJl jj-o ^Jj^ l£ 

ij_a> J a a . I ' o 11 ^ * " "*' J 4 L^JSlI^ 3j_j_i^a_2JI SjHAll oj-ik (^^j •MJ-^' 
i^tLc JjLtaj (ji^. LbeXLa I J ijjjj LlIIj 4j-l>JLi Lij.^,1 nu I I ' ■ ■ ac JILkJI 

4-cJaj" i ii i^^yiLc J-jUa CjI j ijjs.Ha CjjSj (jr^ <^- u ^ Cr^' jcJliall liJJj 

icj_<jij I i i n-sj (_L$a .(jVI l_La CjIjLlUI (JUSj (jl g-jXali i I Tit 1 i »l (jSLIj 
L-uSLaj ^^Jl 4-JLtiJI ,j-a <i»-jjJI iiJ±Li 4-u>l ?»tl jcltj Lea- 1 tr>] Jjfcj S2-ial£ 

Si_!j^>JI i_jLjj/I 4-g.La- uiJ Ujj/jJ Jj* lj_ji.|j 

tfjLaJLcl SJVjJI j^jL i_5jij-iJI ^j-" ^^tP'j^-"' LlILc. ^Jj La (jl 

^_U_ol_U_oJI JL>> t J^T i I (Jj-LA JL9j .J Ml ill J-;^ (J-^ Lt^^Ltail ^L_o ^J^. 

i£OjJI (jlslj^Vj (j ...A;tl J_aL*JI (jlc ij^JjVl 4j*.jjJLi i£OjJI JU2Uj» 
H_gJL>JI JjJL^lII (j-a SjLjLfl jii^l i JLsJI Jji^e-a ^Ir ji. Jj ^^1 4cJ->JI (jLfl 
SJLloJI 4jjjJJI <tcJii»JI (jla ij-al (2>a (j^J * i J "J .<(4cjL>. 4jl_i j ■ ■■ flj i_gjJt 

* sj->JI <— lCj jl * i**i i u\j 4_u^La£.^LI1 ^j_a 4_j_uajX. LcLusjl a i""t w l)^ uu t 

,2^c. LUs^£. <_S^L>JI Jo Loll jtjjl i n"tl ^1 JjiHaJ,! jJLkJI (JjLaj tiJI jj| . 4jj|aJjl 
jiaJJIj S-S-a^s (jjM^MJI ^j>JI l<jU> ^1 iSiaLiJI i^-ljll j^JI tyxill 
jLj_4^3 ^wli t ^*_u ^jl ' d 2 1 IxgaJ jj^- 4 - 1 ^-JJ^LS^, V ^t-oj (J "j\>^^ 

.*Lcjl «.LcjVI jojlj dilj jLUj Sjla jijuj *LoVI ^ 

jLcsjVIj 3jLjaijJ.I CjLVjJI 4 " ; nij ^jJI iJ_aLiJI l_^:jJI tjlj^i-a q\ 
i_aj-Ls ga *j . ( jjLAj p jl^ 4_j_uojVI Sj^LII w *I^.Ij ^ * i Ta A". ->■ i ^1Luj3j , nil 

.-.< j*. M I j| J_< t I^J,l jjjtil .jj>->L! «b n i ii U dJjl i .ill IjjJLa. 

JljJl>>j ^La ij_a^/l jjSLj La^aj .4jJjjJI t_!j_>JI <_ i i"i u i—Sj i n' 0 , i JJJL>JI tfJUt 
Lfljlj Qa^Lj (ji i-SjJa S-^^J *->*'' Cr'i (j- 3 J - s J JL - :!,,, -^' JLfl> 

SjLj ^1 c_uL>- ^Luajj .SjUJL>JI JjJLr»JI p gjL jj. VI <_3jJaJI (jl LaLaj 

. jj>.VI i jL>JI jj^ 3 j Laj>Jl I jJLu ^jLt-o ^J'C i"i i (j^J-l Aj^'C i ii*I1 fiLt_i_ul£La 

( _ ;r a CjJLs. La^ ijji.VI i_uL>JI JLaIo.1 JJJL>. jlj a" i »Li i_uL>- I a uiSu i uJj 
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<Lajij a j . La all (jJaLtl! J-ufcLjco <j}>^ ^d-5J^' *— t Jjjljo 

. <3_t 4_Ljj_La «L»_jV 1 j * q * o*"*"^ CjljJLaJI (j_« lLLJ j j-lCJ i u tlJt^ Ij 
Ji_<3- T L t -lj t^j-tjl i ii Jj-ia.} jlj-ua ^Jt> 4^J^_Ll1 c_t£,jJ1 jlj-ua (jl JlJ>o I jSLaj 

lLs >J I jl J_>«J (j-il j j tl ■ La La >■ 1 1 {j a a . ( j_<_ u .ijLiiIuj ^1 Ji^ju IjiSL&j 

liJi 

I Lcajl (^Psj-jlj jjfej . (4_j_iL*J1 c-il i mJI 4_lU_C- ^£ JL>*1 jJI JUtj jLa ua V| Jul 

cj1j_u_oJ1 j^yh ^JLlII ^jK < .i jjlc ^1 j j ulj (^jJI l£^J ' " 

(J_uajij i 1 835 ^L*J1 j^t_) ijr a ,jL_u_)l jLAa ^1 J-^j ^ ^jtP*^ 

^j-uijjl uujj ijr L?e_Lo jJ^Lalu LoJ_t£:j (9 , 7 jLjla 4 , 5 J^e_i ^1 ^j^l 

i^j^cIa t. ( i n "w j ,3j-lj^ La t_)j^>- <^ L^J^' ' " ^-J J-4J> <^>- J- 4 - 1 Cr^' 

(j-o S^j-Sj Lo Jj^j 7 ,7 jl^ iojlill 4_jILjlJ1 ^Jj^tiJ (a) J_aUJI {£1$ 

Sjjlj tjL-^ 1 J_S[_Aj . j-lajGJ1 ijji^. SjJl^ 4jJij_lJ1j 4j, Lil cul\ «L?eJL_uVl jj-a 

J-uj I— La l_o t (j-^ -1 (*-^ * . U. ^ t L 1 d \\\>s\ 1 cLala-U 1 (j-* L° l£Lo ^3 

jjj^-" i nj J-Aj iJIJ-coJI IjLA y-1 ' ^ ■ ol ijr 5 JLcL-uj ,jl (2>^-4-J ii>Juuj 1945 ^Lc 
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(jJJ ^Lj*.T a! ^l^-Lc i^jp l-Sj-lu i_al jutVl ^1 I jtl JjLj/jj 3jjl9-^' 

(jj^>-L^Jk! (j^JJJJ^'j l-J^-i-Or!- 0 ^' »l nUtl (j-a j-uSLI! JLSj 

sLa- I ( ii^LI (J-al mi II «L«J'^Li ^a-JUoj i^JLkJI ( _ ;r 3 i .nt (j-a 9J 2 1 ta I 

£-jSaJ ( _ ;r 2Jl jJia 4jL*JJj/l (jjj j«J J<l^jl>l jj (jSLIj SjjjjJI 

IjLi liiljuj iSjlxILU CjLjVoJIj ^"uujjj) i nil jL>oVI (jlr ajl uii: 4-LaaJiJI 

. I n**ll1 J^l n ii 

j_lC 3j_aJlU 4^tLj/^/Li sLjcjIj ">jL>o dJLut C^jI^ 43li cJsoJI (^^J 

Litvlj I jjj (3jjui2jJI 3jeL hVI) ajji! diiiej L&ilc. (jlLs l (^IJI SjjjIII 

l- i mi -v. jVj jJI jl » i nl 3l_clj_a £_a d j i>»LU ui « llj (jjt^iJI Cllj i i ntl 

300 (j-a ^ ^"jl <L?- 1 1 n^/Li i i nil 4_jJjJ_J1 SjL^tlll ^*j>. (jl JtJ>o t ^ft-Se Lcaj 1 1 
1 968 j 1950 (j-aLc (>u SjiiJI . jVjj jLjia 20 (j-a ^1 jjjla 
CjI j 4-lLLc C-ol ^s- 3 Jlc L^oJu-u j-2j (jiul^ ^ >Lul i a>| I j * c j'» lj"~ (jylll 
CjIjL*-iLiI iijijo ^>J <U| (jjs ^c,jJL> iS-jjj-JI sLaJLj/^/Li 4j3^Lc 
^^Lu^jjjJI jLaoVI 4^tLj/VI ^jjLa C)l i n i ujja jlj . i La (j-Uj_a ji 3j_a VI 
CjLjVjJ! ^yfl J a i"i" • 3jl_i^.j ">j_u£ ( _ ;r A imJjjs. I (Jj-^J 3jL*jJl! CjLjVoJIj 

CjIj-jJLSHII JL>. 1 >■ 1 1 n~wj 4_Jj-lU L$jL^tj_La_i J ui^ag 4_u_u_uj C)l i n i oLa SjL^Hll 
30 Jjljlx-i JJ>j i mil 4j-I , gjuuis CiljUr 4jLa- i uXI ^Lj^/I (jla 

(3 1 jjj/^U Sjjla (jSLIj ' ^^•jJj-'^-j SJjLxjs * i aJ CjLlLiC (j,!^- 4HLi 50 ^\ 

.3 mallXI 5jjjJ.I 

Cjjjj**i 1 11 a ijr 3 4-^^ 1 iitll sLa- 1 1 u s $\ . " * 1 ajJala ijr 3 4_diS[jJI jjLrtlj ^ a 1 njj 

jUoVI (jjs ^jL^ (j^Ljj dJLl&j .(jjjdl JL>JLl ^ 

(j^jt-i l. < i >i 4_j^^L^ILj_uV1 £_L_u_J1 ^1 ^yLa-aj (^jJI * a (J_lLSJ1 jqj?e_>J1j 
i _ r 3 j-jJSjJI uiXl L^J^ tl^-^'J^J-'^-^ ' J ^LjIjlII ' a-uaj j^e-i tl)L^ aCjIj-j JLalJI 
^yLajuj . 4-j^SLt-u-tJ 1 jjj i-uii, 1 ijr 3 i _ ;r jjj>. j I (J_o L£^ O-S (j ^i_<jju i 4-LtJaj ^ 1 Sj^Ll 1 
idilj^Lcj 0 (J_aLifuJ1 j-l^JlIII cL^J_i_ui ^-Lt-oj (jr^ QjIaLuJI 

j^ULjlJI jIj^VI Jjl>o i L pjj^5-uJI jL>oV1 ^ LiJL^ 1 jUjI Jl^Ij 
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. (jjJ aj Qa-Laixji ^443 . ja^JL*c I I J-ii jrtJj j 1 n a JL>JU ! jjt 

tjjj^'C null 4_l3 J-3JLJ (_g jJI ta 2 * 1 ,j-a (Jajo 1 mtl 1 nil (jLa liil j^j 

L£ I jlj . I j"; a ^J " (jl-tlal (jSLaj (jyjJI ^-«IL>J,I ( _ ;r 3 ClLcllaJLlI L-ta-Lol JLs-i 
( _ 3 -2j . JLs. J-t£. p^ii^jj (j! ljL>. 1 _u ir^itl (j-ai (Jjtij I jLa <-3jjlj V 

oLm.mj.ai] £jJ-U J-SLplJ li]Lu uiVI I JL&J ljL>- Sj j f\ 1 1 CjLsISUI OJLA »j i>> 
(^yjL^-LlI j_j_ajGjl LtijtJLa ^ 1 a i Ji^c-J j«JL«J! (jla 4jjLkj1I Mj^'C m»JI 

. mi 1 1 1 ^J^J ui^jj 
sLa- 1 < nl w I c I j lj 1 a >■ 1 ljj_j_a J-^lj 3^ aJ w 0 (lA*-* 

' d 3> Ijj ll ^jlj^-^ J-^^^-*-^ LjJL^ 1 ' I J ^3 J^LcoJI j-laJlUJI 

I '< 1 n < r 0 I r (>iai>J.I s Ijlc>L) 4j^LSiII c-j^ojjJIj SJjij-ll 3^Ls.VLi 

5j-La_L-i 11 1 1 JljI LiLI <_>^Ij 'Oi^*^' ^' jA 1 J^'^' j' '(jl'T '"'^ o^*- 1 

^ a 1 11 j V (j^JI iaj-rxJU CjljlSLa^l (jjs 4c ^JiS^a dilaj 3JjJ (jl jjijja 

(J-ajJI (j^ ^ 1 J " ' LjJU>- I jj' a j-iSLfljJLl L^cLul jl L^jjJal jjs (jjs Jl>.V 
S^l j 1 .1 tl JjLUJIj i4_Ltlj 5-jJI a 1 nlj-ll Ijj-uu^j 1 nt I jLr>oV! J a 1S1J 
JjLciJIj 1 jL>J^!j i4j^IjjJuV! i3jT-"U CjLjVaJI J a uuj .4_LaaiII 
joJLkJI J-i-I (jLS^a ^ V j_a^!j .4;LajiII S^l j 1 nil 

.4K 

^jL^ j—ls^Slc c_t^1j-l 4 _ T iL»J1 ^_L_uiJ1 3^-*-° j '"^ * Lj-^-^-i ' '^j^ a 

4^^)3^_uJ1 (JjLlSJIj i4jjj-jJJ1j 4_ui_u_oj>J1 4^tJL_utj 3_1jL^]1 4_t^.l_LuaJl 

^ La - Lj 1 jJ_i L^Il>. Lui^J _i Ljlj (3-^ ^j**' ^ 1 1 (Jjjj^jJ 1 J ^tjj 1 

l_uua-(-u J_SJ Sj^P^j^I c-t£^SLi LloLiH-AI J LluLcj «LoJL2_u_o (^jJl 
* (Jj 1 -* - ^ ^-*-°L J f^-^-^j tlh* L -^J-*- i L> SK ~ i 3 * ^dL?J-^^ w q tajtJI ^j^JI (J-J-S (j-* 
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.j-_jJL11 £_o ( __pi_L»J1 ^Lcj-i (jjl q^-i p-Aj I ni \ Jl9j ' w *N <i«Jl j j^ all I j 

ij^s-VLj LijL>.| p "' J J 'dhL?-^^' «L2^j LLa (jLs ' jSLtj 

(_b*-i (jl I otla-i i JL3J i ^-"t!-^ 1 <j-° 0^ "*i>r!-*-" icj-JLa . I Jmj 1 1 1 hju 

(_jl£. 3jJl2J!j miU JjulLI jjaL>. LbjJj ^ o'^'.' 

j—loJijJIj 3_jjij_l!I ' -lj >JI J a ' Li£ Ijlj .(_bj-«J! IlA^j ^LlSJI (jjjljja JjJL>«j 

j-iSLilll ^ 3_lc.j_1! LyjJ cy^S ^ ! iUla ^iLJI ^UJ! IJjlaI^J. (^LijJ! 

3 j vlalJI 443- a I jtSL&j S LjjL«jjIL>J, 3_j£.Lu>J! ^LLlJI SjiLcLi 

(j-a 3jL>.lj J uiaJI 43 Ls. (ji^. ^5^33-1 i_k23 4jAL«JI Lijj Lieaj. (jl JL>«J 
(j-lJal j_a 3 j itLaj SLo- (jlr 3 tVal I ljr Sbj 1 (_^<-JI 3j 1 "j'lj-II (*bj-U 

ajLlss J'n i"i_i ' a ifuSHI ( _ ;r 3 (j1-±c.!j OJ^- 1 o' ' f 3j£LII 
SjLclj 3JjJ> j^^a *Lui/^/! (J-«-«J 3j LtlSllI (JjjIjJaJ! 4 i Cj!j_uJu (j^. 
4-i£.Lii>-Vlj cLu^/l j i ullj 3 j \l , .V.aVI CjI i ii < gjXI p j 1 i aJ ( __ r 3 3jjJ_>JI jJilll 

S3_u_iJ_J! j 

3_jJL>. (j_o JjlajJ! Ujlj) (Jj-«-i Lijl-3 .(jlall JjJLJ! I Jufc ^4^' _<y ^Jj 

O i ii jt Lul i ii i ij-a 3j_j_&ji>J! Cj!j_uJuJI (jl (JjLill (_gljJL> lLLui o'tlj 
i(_yl»c j_ai ( _ ;r a 3jjjjJ! t_!j_r»JI (jl Li£ i 3jj ui j 1 1 4 «-LxLaJJ SjjLLa jl cLlLiC 

filLaLilJI 3_]j^_Lll * (jJ • ' ^ a 3jL>.lj 3^^)-^ 4jtO-Lta l^- 1 -" ^Lj-^ cJ^ri^ 

CjJ_r>o (jJ L^jJ (Jj-Sl! IjJ-J-o liDj (jjJLs~Lj (jjiLJIj -(J^3 (j^s tii3 CjJLjo joJ 
i-illj-il C^jJ! (jj*sij t iij .3jU>.lj Sj^ Lf>" iiJ-><-i (j-! L^jSjj iLiajl !jj| 

. LuLiI i n-w 3x.Iji^i SjLcl (jlr cjLs 

(&£.JG SJjiaJI CjLajS^J! (JJ^-I u-tt 3_^j_usVl SjLajII oLjVjJI (jl 

<L.Lia.LaaJU CjLulj_Jil (jSLIj .^1 1 .Till 3^-"-" *L>>jI (J n^*t =Uj/j£LLI 3JI£^jJI ^>Lil3 

Sj Ujm tl 3Jl£yj / 4) (1980 ^Lc ^Js jVjj jLU 153) ^Lajd! SjlJ^J 
3jii„;II 3_ujjkVLi Uj^jG (Uj-L^ jVjj jLU 0,018) ^->LJI jjJij 3-aiL-uVl 



^ju-sJ.! i 8j i (jl t^-^cJ ^1 .CjUsI uilll (j^s (j^c j-JI (jj JUt LaLuJjl (_yJ.II 

LuLulj-us (j^/ LxJJJ '(Jd) - * C^9>J! (jt^ I * i j'** (jl ^ I ■ SaJelJI 

La JL>. (^yJI ^jkjLu (_$Jv^VI (j^N.j»*_o (j-«j J-La Clul^ ^jvLi_oJI ^J-lI d ' a ' 1 \ 
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(jjjjJU ^jjl Ljj_CJ . JUlU J-u < u (jj^jC ^_u1j->JL£^ ijjIoj^JJ 4-Lj-cti-ll CjLijL£LI1 

f ^1 2Us-,tt 

^-t^t-La i_Js1j^t_)1 ^ Jl£. jl tj t'r>j b^jx^a 4-l!jiJ i u U (J-a_>J (J_aLtIu JjLtaj 

. (j-\_a_jJ! ^- ?e - 1 Q-*-"-^) '*''**' JJ 

jl i4_JJj_Ll! cLa- 1 ( o V I ^L_(_Aj ij^pajVI * )j * mi ^ujj>. (j^fc-1 1 1 nlr (_<j^Jj 

Lijl_a^£L>. ' a aj « jlj 4_iJ)^_lI1j 4_iJ_jJ_jjJ1 (j-Uj->Jl_] J) 1 »**' j L-4-i 1 * ' - ^ J ' a dJ ) 
SjLj^s-jJI CjIjjVI jLajJLj (jjjUl Lj^-jJjjSjjJIj joJulII p U"n jl . L$j 

^JL»_1J! (j-\_i_c1j j^SLi jt L_Ua_it I ulr c_t^t_ij ^Lfl-Jl jj_a Lt-t ^ -a-i (jy^-JI 

(<sJL«J! ,3-a jLS_a J£ ^ j-<ijJ! Lj«}Lo) jl (<s-$i-i (^-1 (j£-«-« J^->- J£ J j^j jl 

vil^i U£<jSL!j . d CjI j la >■ 1 1 aJJt jL^ JLi^CJLij . Ltiaj I LtiiLa ^ud 

jl ^ -l! i c J-^C. L^jl jl j~f I O^Sj^ 4jL>.j"i? a C^jI^ LaJLl^. Ijlj-a (jjLlljiul 

i(_3_iL«Jjj iJJjGj jGj L^-fl-il lLLso L^jLj j-J-*JJ 4_ujGjl CjLjI ^jj>J! (jl 

Limbic ^^j-aJI «j_>J!j 1 a > \jj H ,' (_>^=L>J! j-><JI (jl ^Lti Lj-jt ir^i 

^ ^igae a dil j j^a (j^Ltojj i I_Uj>. L«j>. Ji-I J 3 ril^ SjjLA jLiijLtlj Systems 

i ii -»J.l 4 alabtJI t_ iLlC. i^JJj (j'j ' ^ '"' * J .' *° Crry^^' Jj-uJI ^1 

ijJLijtj . I uju iU ( _ ;r 3 1 '<* ^ I j j 1 1 c^i 1 1 nt I 3_j^2j ^JJ Lj j i ii-v 

LgjjJ j-^> Ljj i .i-v cJj^.j (j^sLi^l c^uj jjj-U! (jl ^JjL* 
(j^s ^Ir iCil jJ! j_uijCLi 2 S I »* 1 1 S la I Mill CjI n i ntlj 2JJjiJ|j 2_iLSLII ,j-a 

■ ta 3. ^ Jj h_Jjl>.^I (jjs L^j^Laj (<S-<I/J ^1 n i nj Sjjj ^jU", , ,," c^jl^ L^j| 



26J 



Cj^Lj_L=»o Cj^£L*_ujj-) (j_u_a_o* d j , , ^.tlj 4_u_oAlI1 (_palj-a^M ' -j 1 ^ (_£jj>.| 

400 CjIjI L^Jtil dJLlLaia 
j_lC (jjSij (jl ^1 (_Ll«-i i n-»Jl (jl_L>JLi LjJLilai (__,!£• Cj!jLiaj>JI 
j j j ^ (j L_Lj%-j LgJ LoJa I Ja j — i V ( __ r lJ I Cj Lkju-sJ. I ijZ^-J • ' I ( _ ;r 3 4_l£. Ij 
fj i u i~»J1 Jal uilll ^ j^Q C i X i cLLajj-tli '' ^**tl * ^ a ' J-j^- »(j i"i O 

4jj/jLa-t J »" i nVI Cjlj Cj!jLiaj>J! (jl Cj j's i njj-i ' • 'LiLfliljJll (j-«-u 

(J^.!j-a (j-° tj^'I^J"* 3 J I 4JL>.j-a (J^L>. 1 ^_ajj>- JL9 1 ^ojL^ -^J-^' (J-° J-° ' a-l*Jl 
uU Lai • JL*_u^JI mi a (j^a 4JLfl>1jJJj 2 t j A 1 1 C i4j>.j^>J1 p^jLo* 

t~ i nVI j 4 I12J.I 4-ujjJI j-£.l miUj i3JSj_<jJI j ^La 4_u^>J! <LaJaL«J! 

t»l in fit (jjjj^LLI (JVj^Mj p^al i I ^tia^jj *ljlc^M i uJjljj 4(JjJlJI miJ 

. 4-lao-JI SLpJI (Ji. jG3 ^jLuL^ 3jlc jl>.!j (j5L^ al Sic 

cjLjSLuI£Lj1! (j-a ji^Qj (_ySL! <_sL^ J'v t > (_gj_<iijJI ifij Lmll p j a i V (j^e-ij 

4jjJJ,I 4-j i ii itl (jl» '.(Jji dllj (jx. Cjj*\ i njj-i t-T^ lLILUj 
(j-ala Lc (J'C i"m 4jI_LiI (_J_aL«j I jl " kl«JI (^l La ^alocji (Jj-><-' JLaivV 
,jl_L3l (^j-A i^ljijJI (J-J-3 La (j i n i ^1 Lil^ \ i n \\ ^_a L^-al i n**( a (jL^i) t(j^j^ o 1 a 

. Lil! 125 (_yJI j^l j 4^>L«JI tfjut cjjji^ JUj^I La! id^ili 

.(( ^J-"JI =Laj^3 (j-a 4_JL«JI <L>.jjJI tfJLA dJJLa-l J^i-T jjjlj (_LaL«-a (_gl 

SjJLi (jjjjjuita (jj S alj I Ij d j i n-»JI «LaJaL»JI (^1 (JLiLs^/La 
jj T^"." ^j| ( j£La^/ LjjjJUj-i (__AJ1 4jj->JI jLt-L^aJI tiJLLLal .^in i-»J1 JoLialll 
4_ljjIjjJIj 3 j ajl^Vlj iS-uIjJLkJLi I jj'a (jjjui/ljj! J j Sj V t __ T lJI CjUjujJ.! liJJj 
(J^Li. I Lx-i (jl (j^Laj jVjV! (jl (j^a puc,j_ILi) 4j£.Lii>.VIj ^ J i uj^IaJI 
(jLa L2ja_a Cjj S[ i ii jj-i (jL^ Ijlj (< a a. Ijj 1 1 J (j^aLiJ! liJjl i nil IjLfli j<ukoAJ 
S_jjjjj| 4jt 1 i ,iVl j ^ Luk ^^'H (j i ,n->JI Oj£JI J JLaLVl *l jjj 

(jjs J^j-a (^yjl ^o^. jG «L>.L>Jlj . 4-ul uijVI JljIs (j Ll_a-l_)j>. t(Jl jlo!\ (J_a_>JI ^-i-aj 
l_La JL>.lj (J^ (jl£Lal_l i«LuVI IjLfli (__r3j . 3j_ull (JSI i nU iJJb CjLu/Ij jdl 



? (jilj U I pjuub foJLSjLi QjO 

LULjlI ' ^3 1 ■ ^" , ,. jj-a ijj JLreJLJ j-u_o j-lCJ ^ , ^.-»- ^J'C \ 4_<3_aL_uJJ 

CjL-u!j jjlj i(_£j_<ii-J! jjjllllj ^jl daJI j^y*. jj La jlj^. 1 1 j 'j.' La-L3 

(j^e-LS .JjLilJI a ' i I (jLSLa dJLifli L)' ^} CjljLiia^til 4jjLaJJ 

jj-Jj^p^l (^-UjJlII ^jj-^ . £_aHj>Jt! ijr 3 Ljj Jl>. CLulSj ^jjJt^>. Cj!j-jjuj t j^laL*_a 

^ i i .itl <_sVT 4jL^3^JI I gjk: i.". '<>j-a (jH-" STjJLl Lai i . ..tl i_sVT o-al.s (_^<JI 

HjV! i."r •> J us\ JljiS , 2j vl . .V.al j| 4_u_uLu-u d , ,, Ll ul2j O-aj^s-J 

3j-a (Jj^J • d-^J-^ SjjLijla 4£jj_»j i La-Lie-j Cj L»_iCl>J, 1 j^I 

l_Ljj^>. Jj-KJ L-ji I ( H^f 3j_J_l£ 4_uIjJlC t_!j|JJ>. ' " i a 3 j I tiujL>J! £CJjL<J! 

4-ajJLaJI Cj^Loj>J! CjIjLij .4jjd«Jkl JjJ-JI j-tiilj-a 4j i"i_t i_gj-JI jlj^ a i'iVI 
La-ijJ . Lfl>*!j_c.l J ( _ ;r ^jj3ajiJ! ( _ ;r aajiJ! (jjjLa->J! ^1 4j£.I jj! 

J ■ fll J*C uij Jl fljaVI J-aLtJ (jl (.j-Ii CjLjj" i u a ^Lajj! 

, U , , '^tl i j j , ,." <Lx_<_uLd! 4-lILkJI Cj!j_l*jJ! CjI Ja ii La ^ « i eaj 

JljJU>- dJIjjl J J " "' -Lp mm II (jjii>JI «Laj L$xl LajJ (jyjJI CjLfliLsoVI 

4_l3 jJjjj j^l jjj 
' a ' j * rt Lva |«_>J jLct_a_i1 clLsL-uoj ^j^^Ja-i^JI jj Laj 1 1 4_aj^U1 4_Jj^/1 

^^LtJIj 2u^l j^JI cjULciVI jjjj^S^ . Lull LJU. 3j<Ii,,MI1 L^lSL^j ,_Loj V 

^_iLlj jl \_LjJ! A 1 1 ii rtLi ^^-a ^_fl> f&j .tiJJ!i cJ^ -5 MJJ^ 4-^>*Liio cLajjJLl 

1 i i nl i u ^.1 j ii <i tj . ^jLj-u-I^LJ j-_La_l! ^ » i n 1 1 (Jii-a_i ^jJ! ^-Aj ' d o J a * J p Wtl 
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4 mi ifrjJLi Lu-ul i jj-u^-ij i Lflj o c Ij-i-u ' a 1 ^ *^ Jail (j_a 1 uL>. ^ (jl 

VjiS (jjSLII (JLJ^'-^J dh?'- 1 -" »V>d^ •ijP'" 0"J^'j^-5tH 'fcj uljJIj 

(jo^L-ll (jjJJ ' aa j ' * N J ^ J rt J ^ c 4j3j-*_a (jo^.J-1 (jjjjlj 4JLuL>JI ijr 5 
L^ajJjj (jjJI 4jj!jJ! SjaJl a-LaJI (jj 1 1 ea flj i_3a_»_u i*Ll>J! CjLuLCJI \j ■ -*■"' 2 a 

ja^J jJ (jj j-II dlllji Lai cG^j-l j_a LUs joJLkJ! (jauI/Lxjj f-'kj • 3-3lj-><JI 
(j_£. Jj-a-JLj ' d-LLscJ Lajllc (joSLJI cV—jJLi^ ^_U_UJ ^^y^ 4X.L?- llltl 

_o^s . j«JL«J! (jjijLxj s ^-><-!' cjLuISU! (jjs jj>.T £_oj (_gi jl>. V 

5^ ui£ ^£ w »j-JaJI g I 5H >VI fit_LaLt_uo_) j^ala i^j-ilij jLCjjI i i a a» j i(j^M Cr"^* 
(jjijj ijal«J!j .(J^la 4j| J-Aj JoJj - Laj i nj <_ i 1 i nlj ' iSj ^ ^LajJ! (j-a j-U 
LgSLLaj 3 1 j I J i ca^l 4_iSJj . a! j I Jj^*-a . 4_al Jii?-"i i a\ *Lcuj (ji (j£_a-ij i ^LaL^ 

£j_aj>. ^ ' ga sej (ji c_t^Ejj 4«U_ujJLa JjjL<L>. JL>. jj V <Ut ^Jt 

igLa-j-r ir^i j-lC LlLo. I Qa£j sLajJaljJ! « Lui/VLfl . QaSLj (ji jjj Laj cLlLc jj* La 
(jLSLa j_L? ( _ ;r j3 j ni i II j . LjLljvI gLy jt ir-i 4j(J5jjH «Lui/^/l QaSj La_L3 

cLjj/Ijjj . i_aL^ (JS[ Ij-fJ^ (_Jji>J,l (jjSo La JU£. 3jL>.lj <_al JUtl (^yS Qa^j" i"i_t 
4_LaljJ! 4j1L«JI SjjLaiiJI (jLa I 1 cj .jjSlx-a (_£jjbe-a j-j^I ^JlSj QaSLII 

<i '1 1 11 jl_j_La 4 , 5 Jijlj I_Lj£j^ ^1 oJ-i^3j jiia . i_ajL5cjLLa jlj jl>. jlsIj 

(jl (j^ i 1 nil (j-a ^ « 1 eaj Cjj a" 1 11I SJ^ilal Jjlj i.~ . j I" joJj i(_fjL>.? ^Jj i -»'» (j^ 

^yj-ll 1 11 1 Li j_jjuj ^oJLc ( _ ;r 3 (j^J ' S^JL>- (3^L2j>J 4SLILa I j - -■ A . i", ;|r I 

(jl (J_ajj>J,l j-^c (j-«J5 • *LujL^ 4 li i^-ij O^-^-V ' LtJL^jiu 

J-J-aJv lj3jL«ji j^J-Ji J I "S ^ ' ^"' a ^ j»Ltij jl i4jLjj jl 1 La 3_al dilaj 

j£\ 2 -itV.SH (j^s j_uSLII dJLut (jjSo (ji ja . LuLLlj 3 SU"iU 

l- 1 1 11 -»- 1 i" n (j aj . LJLs. Jajvj^ j»Ltaj (_gi (jjs J i^i^i J'C i"i_t j-aju (ji (jSLaj 

. I j Ic ijutxll (^j-tb SjnUII u3l axil 
djnlr 5jl LaaJ&J JLC^oJI JL>.J (ji LiitJjLj ^£ 3jL>.lj 3j-a (_^oj-u CjJj*-) jcJ 
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? (jilj U I pjuub (ixJLSuLj QjO 

4-«l3 4jjjj^/I 4JajL<JI (j-o ■"' 'I a3 i ul (jH-II 3jLUar»J! tfJUk C^SLtlo! JL3j . 4-2jLLa 

' i lllflll J iLp.jJaj.Jlj i^Ljj-LfiJIj tdil j iXljjJJ d o Laj ' 1 1 4j_u1jJ_JI u i u] i4_u_u 
■ j " ' -"I 1 r (^-i-J-j ijVI er^" J'j^ Vj ■ -iLaJlj i Li^ljJLsJtj i-O^/lj 

Ijjjj (jjjJI (JJJJ^VI ijJjlU (<sj*J , d uJlLajJI (_Ll3 (j-a • " ■ i c ' j 4jjSLU Cjj i"i tl 
<>aj jlia 4jj1J.I 

SjLl^j o3j^ ^ * .' 1 " ^-V Laj-usjG ( _ ? i>.j .s^LJJ (_Lt3 oJLUI (jj-^" o - ^ L^lLaLsl 

.cLlIsj j<ujl2JI j«JL»J! (_Lo^. 

j«J g-xtaJLj . 3j£LI! j_JaiI! 4 <i ir-iLc 4jj J i'C i uVI 4_LjJLa O-iL^ 

i ii i_t L^la (jl^j i(j^uJ! 4jJLc. <_ij£LJI iJLuL^j . i_*J 1 jil gjl La a JU>- jj 
i4l£ jaJLtl! ( _ ;r 3 Sjij^-jJ,! 1 11 ill ,3-^ I ^Oj" ma 4jjSLU tfJUk ijlul£j . La- 1 hi 

4 J ' "jSj Sj^g 1 aJ jiuJLflJI J g » 1 1 I 'A 1 r-j JLSj .(jj^jJI jjj^tjJI j^-jjI I J J a J 
d , ,,tl La (jjjj£j . 4jj J i*C 1 uVI 4jjSLa 0-«j (jH-II '^-Sjj^VI CjLajs.j^j'l (j-a 
CjLiI j\a ^1 43L1I3VL1 i^^yijjjl.l t_iL£ ijJ^LLaV 3j_uSLII ^jIjjj (jjs j-uSJI 

jlsj .^jjs-VI (<sJL»JI «ljp-i J^j (jjUi.il'^j jugJIj '(_>uj^ -^^Wj ^i>^' 6-° 

4_lL-£3^M 1 " » 1 Laj La^m LLut (j-* ^ .!***''" 1 (jl tj n**Mrj-il tiJLMI jj^jjijlLaj c_ 
ijj^JJLujjlj i ( j^ji_ulijij imKj^jj-o CjL)JLo.1jHJ 4_u5_*_ojJI 1 nil! 

. 4-4-1 J-ill 

i ( _ ;r j5LS!lJI CjIjjJI (j-a Lcj-1 Li-ul (_L*V 4j-mllLl CjLjJLp-ljjJI iJJt, C^jI^J 
j«Jj . IjJLLSLiI j j j 1 n's i"i CjLilJJ, f_yij^\ £j\ Laj LajJU JSLx-i La l^j i"i jl 
I j^il jj j«Jj . 4-Lajdl jlj (_^i>- 1 " 1 1 Laj Laj<J,l a JJt ^l-V'tl ( _ ;r 3 (j-t^lj I j-ijSLj 
Lj-lic (j-alj L^jjLcl q "j ^-lLLij n Ja (jl Jju VI CjLo-j 1 11 U ijJLA SjLcl (jyJ^- 
(jjj jj-a t— iijLalll 0 J-A 4_<i_t^ J^-^- 1 tj^ l£<-A-I1 (j- 4 * j-a^lLaJ (1>^J • l^ 3 * J-i^ c * 
(JSLi 1 La -^**'^ Ij jjj-i_o ^JSL) ^A-aL-JI tl>^ tjj^ d L^aJlj t. 1 itvjJI jj-a ^Jj-aJI 
l_Lul (_L*I (jJ^ O^J ■ 4jj J i*C i nVI 4jjSLa lJ £ i_ijLoiII tfJL^-i (j-a diix-i La 
tj' LJJ-^ ^ J ^1 ^j-j-ijll^' L^_aJ^ (jy^ll i n ill tilLu I j * * 2 ) (jt ^ 1 i^jJLlI 
^Jila-l 4ljJ Ci» ( 11 ^jl 1j-iL\ VI Cjji^t-) jqJj .^JjroJI (j-a i^jjl^ jJLflj jjj ijJLuIuJ 

.43jj>II ^Jl j^alaJI IjLA 
" . 1 a LojLu/ 3jijj>.jJ,I i_3jL«J,I J-«^*-J (JJ d 1 uJI LajJI (j^Lj j«Jj 
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iJluL^j . 3jjJL>. <_SjL*ji liilju IjjJjj LajJjjsj 4_ujL«JI iiLaj^/l I i eaj I I jiti'i 
i_Lij1jj>. ^j_ujj ij^jlaj^! ^?ta- 3j9 J-l (j m m" ( ii^jIj-j! t. i i n~w JLl3 . d mi ifr JLa ^jLxill 

JLSj . Li-il i ( nl (j_a Lij-c. jLaj^Li L#jJJ (Jjj^s^JI J-i^JI (jl JLaj L#J 

4<L]L$_Lll ijr 3 ^ (JJ^Jij| J-^" t ^ a - Li "-^J^-^J (JJ^Tl (jl (jjj J MMjLu-A 

' ^ .^.C * «lJ_jlj>. a^-^JlJI (jL*_l. «L>.j_ij ^Luaji ' a * i a (j_« (Jjl tl)^J 

J! ^Ja 4 n I <"_) ^«JL«J! j <i~ { ill <LujLi^JI LLj^ (jj; JljI^I i_iJ I JLSj . CjIj_l*jJI 

i j I j *? ,jjJ 0 g U II ^UIaVI JiLSjl ^ jl^Lj jJI (_i)JII jjfcj i LijJa 23 

^jj-iUjjj j^palj-aVI g La (j£. 4_u_oL_ol CjLaJj_« (j-\JLc c-tH^J . (j-»l**< uj ilj ijj^jjj 
j-uSLII lLILlA (jL^J . ^ ' ga^ III j ■ (j*"*"** ' Cr^" O ' " rt ' " ' ^ i n-»JI 

, LiL)L_u LuIj Li^ (JLilal (j_a 

. I j <i I » " J J i Ijj^j-LLjj I Jj** I j IS! i njl jojiVI £-J-«^>- (j-a (jjjLlII L^jJI « L>- JLSj 
■ i ullj » I a U 1 1 j j LjelU Li =L«j>.jj_o L^lil £A iJluK i,j-ajJI dil j ^jj 
t_!jj(Jlj (jj Jj i a 1 1 J (jjjj-c^l I J j ' a (Jjl— lj (_^<JI 4_yjiil 4-jj J i*C i n^M C^jI£j 
(j^jj-uj^l^ (j^jJLLajVI^ (j^_u2j_u_aJ1^ (j^-u^-Jl^ jjjjj-ill^ ^j^j^ i * ll^g Q^jj^ i ull^g 

^Cosmos i^^ 3 ' J- 3 " 3Jj-i i^^ 3 ' J^ 0 (j ^ 

<— ij-i eaj ^1 I J« * a (_£ jJI ^La . LlA Ci« i<ij (iuJij»JI ^JLnJI jj jj ^1 j-Uslj 

1 jojt jj_i^5 Ljla J i ( j^£Luj-i^j i^jjj^j-a^J^^ ' a uu^l d q I la II jj-* fi l-u_o t_£iJl 

Lil_5^>. j»jlsI (jl (jJJSUj V S^UjjijSL^'^l ^ jiij (jL^ ^jJI J-«j<J! SjjIj 

4j^SUI jjjLj ^ (J^-u i^gl ^ '-(jJj L« ^J-^i Cr^J • 1 ■ 

ojuk I jUr (_gjJI ijjjj-LgjlJI (j^>-LJIj t*l nUtl (j-a l_j 1 (jl j,^^- 
4-j_bjJ!j , 2 j \l , ^."aVIj t 4-u^/lj 1 11 II La-Lai! I i^J^>- (j-^ l? lJ - >,j £ Lp^-H 
t_iIl_LA (j-^-i (j^Ij (j^- ^jJaj (Jjl i n**(H (jL^ J_o£ . cLt-alL^J, 

3j_u»ILo <lLs (_j-Lc yjjJJ ial< p U" 1 1 j jai«JI (jL?j .SjJi^luJI 3J|j^, (JjL^ij 

^j c ~ a 1 j .' " o!j"*>^-^ l5' £ ^j-ll (jt^ d 1 ^* * ^ ' j-i^^-^^^ 

jf (J^LlLI cjLaLi^VI j . j«Jj .3_oSLLI ^ ^Cu ^pJI ii>jSLII oLaLi^VI 

O-aJL a-" 1 i ilj ii i II ,j_a J j I ii tl (_Jj-<-u (0-^-! joJj ja^JjLlLa (Jjij>i 
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? \ji>J U I pjuub foJLSjLi QjO 

^ , i a <l j , ajj , ^. . jl ^- ,tl I j-^j^j &JJ i »'l j iKjl I . ^ ^1." 1 1 , - il'al uu^VI 

SjJls cLiS »l al«JI tiJjjLj j«Jj . ijjyLU d jl i n"j iCjLs!j_>J! ^j-r i<l»jLuu^/I 

4jj_SL<i!l Cjlj^a-Ltl (jiso joi^ I (jjjLlJI j_jj_>>j (ji^- i^d-uLCjJil joi^. 

*^t^" ' ; p-tj .3j_*IoLlU 4_ J Lo a JI cjL*Lu_LallII jj-* 3 jjJlxjo jjlc ^3-^ ^ 4 
SJL>J jl_Ua_o (jjljJj (_g I ijJLLa (j-SLj joJj i<LaL«J! <JLo~ j-^Lj o' <*i*JI 
^ ^LcjJI s;L>. Loji£.j .4jjjJlL1 JjJ.1 ^ iM*iinVtj i^JLiiltlj i j>j£>!I 

. dJJi p J « I T Jls- I dJLut pj i4jj£J.I 1 ^jSj^t-J i allaXI 4jL$j 

3 i "j'ijj « Ljj-LiUlj llLLI! Ij cjLlUsLjjJI ( _ ;r a 4iLc 4_uSLU ( _ ;r 3 J-ox. (j-a j-^-l 

j-J-C. CjljLsol <tcjjjj*_a aJJtj '2 a i ulaJI 3jUJL>JI 4_u^Io^La^/l 3-4j/jjJ.I 
CjjJj JL3j (Lul j j i») 1^ -i i j i at ^1 3 j i .i itLi 4j.sLc 

4-l3 Jl^-jj j«J i_gjJ! o\aJI . -s^Lil.1 Jjtj 370 j»Lc ^ 3_jjjiJSL<-u'^l ^ 
L^L^ ,-,La 

iOuL^ . LjJulSj jj^jJI I jj'a joSLajj JoL-ujI ( _ ;r 3 4j^o£. 4j^cj lLIj^sjj iJluL^ 

(jja j_l1slii l^j ^jl^jj i jl«j>ji ,j-a Sj-^j^ ■^j-^ (^r^- 'o-'^y'-''^ s 1 1 

<_dl juT SjjjLcSL^VI ojl£j .,_p3jjjJI J£ '-■ uakj L^_iSLJ i^l ^}-!l ^ (>ji.ljJI 
w I c 3_jjij_i_«JI ol*cj . jjjui/ (jj t'n 3JL>. ^Lj^Jo ^LojjJI L^aSLa- (jj^-tl 

*Lj_al_iJI d jtj 1 "U d 1 in 'K \\ C^jI^J . 4jSLljj/^1£LII I j"j Lxeaa. Mjj^o- i_alj i" ' .'I 

( _ ;r i LuLujt oAaj .(ji_uj>t! 4iL2!iJlj j_uQJI (Jl < a£ ■ ul JjLsoj I-^jj^ jj-*^ 

L^_iVj i^^LajijJI jo^Lr»JI £-a 4j^2JI I j~ 3 1 J i a <■ ' j i I ^" seJ 4-jj J X i .i^l 
^jVl Lg-oLjt jLLa 3 ' "ji^tl Jjja (jjs IjJ^I (jJ jltl pjjtltl j pJLlit Ij-aj ojl^ 

4 LajJl^j ^ jJI w Laic uJI j LajJI jj-* p-^-J-tl- 1 Lpljjift Cj^ <a*i i "lj . 4_j_u ^Jl ^j-a 

1 1 jo-^l a La j_ic 4 1 5 ^Lc ^jj miU ^ ^jJI dlt j *L>. (_3-i>- 1 j uui\j p_JL«lltl ( _ ;r a 

3_Lji/j_j^ (^jljLjJI -j* i ' a «" 1 1 ^LcjJI (j-a JJLC iJjsjiJI ^1 I j 2 La (j-^J 
LgjQ Ltac j^)^- I n^-t I jl.^aj I ^ , ,. '\1 1 ^£j_aj L^Hjj-C jj-a ue-mj Jjj-u-u 
Cn i (i t . L^JjLtLtJ^ 1 j ' o laj L^-La ^ ^ ' La I ^^jj>. pj . 3jL>. i_sl JuuaLi 

. Ljijj^ (_Lt>- j-ils Jjj-uj/ Lai i LuLujt 

^_a_i La (jLcj-t-uj . cCLaLi j^j^li ^ ^_i_u 4jj JLtSLioi^/l 4_iljSLa ^L^t_at jj-a (^J- 1 f*-l 

l ] L^lal£L) 5jl Laj^JI (jl La^ I JL) . Lul u /h Cj^_a Jm_) L^_La ^^-i La jj>.1 
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LjjLj^j Jt!-*^ ^1 4_La CiT i na LjC.La.5 ^ ^P"'J J: ^ '^LjjlJ Lj-mAi 

i. . I f I Lai '"■ aJj? i_<IlSLiI 3j_ull (jjjLuiJ! (_£j-<-u i-3j-J>j V CjVLjJI 

(j-a j«J 4j| (jjctS .<j-ui]JJkl J I (jJjLuiJ! (_yi>- <— 2j-«-> ^iia iCjVL»J! 

t Ja 3 a ( u ^ a_i_u 4 aLu^ a-i 127 LfcJJLC £_JLlJ1 inKjiyn CjLlLu_4_i £^a_aj?e_a 

(j-a JjLa^a JJi£,j .alSLLa ^Jt i Cj LlLlloTJ I oJUfc ,_£Jl>.I (jij 

1 i* a < <i LUSLl id^LtJo d < a 9 B j (((JjjojVojjo^)) 1 a th j j 1 < n*s uu ^L_jJj «La_*_u! ^JjkjJ 
jJl_lj La ^ I c cJLi i I—LjJI A i i ii ilL <13jM^»_a j-^. oL.LLLa-1 i_<j£ 4j| 

(Jji^jJojj ttt i J^Laj lOilaL* '.4-JLJI (jjjLuiJI J^uo (^-Aj i4jLaj jjJLfljJI 

'"■^^ cij^' fiU^Laj JJ-«lj «L^>.V CjI JL>.I fiL^it^ . (j-W mtl c_sVT CjjCual SjJIiJ 

LjLSj fjja j^?ej>. C^"*"^ . j^j-l^LLLi 1 Ua l^J 4_j_a1j j_t^. ^ 

1 ^ * A j-^ J_j Cj Ij L<-ia_>J 1 jj-a j—u£LI Li Ljj^ JU LuTu t JL>o ^ 1j-u_uJ 1 ^^y-Luo 

^L>. J ^ A t ^-J-Lai,! cbajL>. Jj^ jj-a (jLjILl1£jj^ ^LajjJI jjlslj-j^o^^J 

jj! l_La)M ml (jjs (Jr^ - 1 ^1 40 4_2JL>. La ^ 1 r JljiILhj Lulj^cLa jjl 
(j^-lj . ij^ J ' 'i i aj »1 a t nVI ^^jj j j-^- " t A^JLq 1 Jl>. (J _m i^ JJLC ^1 fu < nL i ! t 
J j i (ii w 1 c i4_a_iJ_2J1 ^La_il 5jl LcajeS 3j-u^ 5j I ' ea 3> (jr^ J-*-*- 1 J-^ U*-^~ 

. "u I j Ic i_3jju (jSLi ^<sJj ' 1 ij- 0 Sjlc J^a cjj_ayj! (jyjJI 'JLII 
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? (jilj U I pjuub foJLSuLi QjO 

uLijjj c?"^' t^SLIIj <JL)j'j «— >Lj IjSUI dJJt ! LLlUsLo (j^c-i iJ^-><-> ^ 

q I n~J (j-ajJLl (_gj iqixll (jjil>J! 

(j .1 13 pJ (^jjJ! (_jii_«-jJ ujLjSL!! ! jut ( _ ;r a LLaLs-utl Lu-uj^ jl2J 

t I— LJ I I J ft> J '"'"j^ ^ '"JJ*J tJJLJ Ia-J^ 3j .y jgj ,| m"( ( n^jlj^l^ p_Ajl Q I of 

ij I Lta-a^J I (jV i4j_ijJlII "iaLSIiJI ^1 Q^_u°J p J ^ sVjji (jl loir '(jjl" "i ilj 

cjLaLaiUI ''^j-^ ^ j 1 "j^j *jj 1 I_u£j£ ( _ ;r a cjj^Ji < _ ;r lLl1 4 j a U II 

^jv^J^jSwlII Ai ' cul\ <J^L>. • ^Ll2llluX I jj Laj 1 1 Ju 1 ^^.jj (j-iJ-11 I *3J^ 6 q 

(JjslSLi jje_b (jl I , ,,l I jj j . Jl>.Ij (^Lc ^Coc-a 3_oLj3l ^c-i «l 1 J M S^IajJI 

I jjs i LcuoAjI j_usjG jl 4_j£L3_l!I fjijj-al] SJIjl OJ-^ '^"J^ ">j£L!l 

. Ij J X I Ml 

ijjj/lj (JJJ) (Jj-^JI (jr-J^ (JI-i-4-i 4jjJLcSLcu^I sLuSLo J-^J-a ^->J^ O^' '■^Ji 

<Li£L>JI 1 nil ,jjs (Horemheb) c^jjujjj* Q^j^JI ^ ci^cj Ji^ (jl^ 
p i n -»J1 I JLA jj-a 4_]jJLa • <L]u_u t_£iJLj j J i'C < n^l (J^S I ' '"'^ c Lul_U1 

^y^'ll ,jj jut jjrtJ • '-'J'- 1 *' 1 '^ lSJU^A^ 1 diijtl SjiLcl ^jj J-so jUj/^/I 
Jj^JI (^1 (jrUJ j-o (_g jJI (jjsjJLs . (_gj Mijtl (jjil>JI ^tJjLj (jjs J 1 r-i" a 1 U 
J_La fiLu_o jLji-a j 4 i n 0^. ^t-l JUla_LI (jyJ^J I (j_ajJI ^5 d T^*wt ^jjJIj 
Luj-aj (j^aSLII ^^i^-j (_3-*-*-u (jLajJI ^I^J i J- LJU J^J idj-uSLII jL^t_ajVI » CjjJL>. 
j-uiju (j_a l^au-ol (J*s uj t ^j^SLJI jjt^"tl (JjJj) J-aJ>J (j^l Cr^" *— ^5^1 lLIJo J_La 

Sj)LiiI (_gjL*^jVI ,_j^ljCl!I julj 4^jjjLji I )j ' JSLii (jJ^V Ui^-" lJ^ 
. 3Lj^>- jl j' '— ''j^?- 0 '-^LLa (jSij pJ . ((j_uSLII jL^iiVI » (jjs 4^LLaJlj 

^ (j^jjjijUjJI oljj) Lj^ (jLSLa pjjSLIIj (3j-«j<-!I j»!>UaJI 6^3 
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^CJ i Lal_a_i ' a-iALa (J*C i"i i jLiJI (j-a ' '"M CjLa^ljJj t_dLLfl>j Ll& ^.a^e T ij CjI JlJJ 
(j-a J-^l (J^ CjI j JLufc jSaji i " 1 1 1» La 3 4 K i"i a 3-jLtl (j-a ' " ' 

3_jjj_cJI jl_ (J! 3j_a Jjl i."' I «"i 3_j^L«JI ''j^-" aJJt (Ji-l-i ( _ ;r 3 . 1 uJI 
,jSj j«-Jj . » j iMb ojSLII Ij-aLc ^_o^c-Lll (j-a (_Jjj>. Jjl jJjJ • S-lLtl 4_LaLdl 

j_i^jLt£. j_ajj| * Luij^ CjLJujI 4_usj*JJI jlj^^/l (jj^*^ ' Cr^J ' *— ft-uJI 

jSLi! ,_^>.^LI! jd! « LiaJI jIjjs l/^jj-^tW-^ lsLh^' -^^j (3-° d ^j^" 
jij^jJI (j-a L^jLjjjJt^ 3j_uSLII ^^a-J! '"« j a '" i La (jLcj_<j/j . SLpJ! JlSLZulj 
^jj^jJI jLiJI Laol jjs <_ .lr ? 3ijLa cjljL*-ojV jl cjjLcIj . mJjjJJI 

jj^j 5_ajLSJI 2 i II ^^jjlII ^ LLoij ,<ila ,_Lu3^l ^ OuL^ (^jJI 

jj^j Cj t Juj i3j-u^ Lt£. (j-a *l-a-J J-° 3 Ju Jl>. j-La-a ' - ) I j La a C'K <"i" ^j*_LI1 
j»!jj>.i clili J-La-a Cj!jJa£ O-a-l 3jjL*-a (j^Lal ( _ ;r 3j .^^jaJjl (j-a 4jJLj (JLjj>.| 
Ji^>.jJL! i -il • ■ eaJI UStl |_#jl . 3_jjj_i IjL) JlSoj jl (j-a l^>- j J-£& J » 1 ^ 1 
SjLsoJI (j-a L_oJJ_a j-jJLt-o ^cJLc jL^ L^-Lu . t i^l ^SLII (J*C uu i u (jy^-II f*^-?-^ tl^- 1 

^j-uj-a^/lj (jLijJil CjljLc Lgjjljjs- ulijljjlj clijL^ao i! O-Slla I J 

CjLLijjJ.lj ^jVI tl jK *.« , I jj'a d uulse a '"■ ii^ ^r* Jj ' J g-J 1 J r LI Ij 
jLjIj L^jjIj^s. (_pajV! (j .1 a ."ill J 1 ..r j .^j^/l 

aJJt Cj^Ij .jj^lj^JI (j-a j<sjir»JI OjlSJLjIj . Ji^iLjJIj 3_l>^'j ' fl-^al ^jiJI Lg-j^ 
jj| Ljl La uJI oijJ Laj .^j^l j->«JI CjLujL>. ^j- 4 - 1 ( _ y J I CjLlL«j(JI 

.^jVI '"'I LajjvXI ^ cAxli\ IjLl1»j JK mi! ^ Vila > Uj^ . ..tl CjjLc 
iCjL5jj^>JI <-. 1 I^n" iIj ,i_ij| jJI (ji.LjJI »l i n-»JI j»l jLaji! jLi^a (j-aj 
^LA: La 

d L ^ A * ^L^jj>. 7r i ni 4>JX. L^-uiAJ (j-a ^* * jt 5 a \l < ^ 1 1 i I Iv, , ,,l 4^jjj>. 
CjL1jj-j>. dll ulj (j-aj-JI JJIJ— a ^-aj • ^Lj_u_>JI I J_A (^^5 CjLljj^>JI (jy^Ll (j£, 

cjLLj^SLiJI cjjL>.j .iSjj LiLajl ji^l J's i"i_i L^Jljj i m Sj^La (_^jj>.I 

r I Wl J_i_Ua_ij ^ I r 2 II 1 gjj i ,iVI CjLlLiC. ^.a jji^ I Ojs^^Lj Ct^" 

Cjjl Jijlj .ji^l Lj- 1 n\ ' " 1 La C I J ■ Vi'ai J'C mi i I j i .. aj i."i V 1 n') (_^II tiiti (jJOxLaJI 
CjL«_a^>j (^JJ Jj^sijj 1 'I LjUmJ jL^ «LiV I j Laj (j-IjVl (Jlj^tjJI »l 1 n-»JI 
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.cjIjli Ski 3l_oJ1 dul^ 
.(_^L>JI La>«!jic. jj-i3 3Ll>J! cjIjjj *LlL>J! 3j_o~jJ! cjLjLjJ! cjlJoj j<u 

(Jt^« Lt)2 1 Cjlc>j LaJ_t£. jj_u_l>J1 jj^jjIj . j_>J1 W **J L^aJI c_t_jS^>jJ1 4_JLaX. dJj^-j 
' d Si Ioj CjI j 3jJL*_a d L^jIj j jj-* ^* ' -^"'^ 3jj-a_La 3jj>. ( _^a_L»3 CjjLjT (jr^^ 
3jJ_*j_a tLjjvl iJT l\ 3jj>.ljJ! d j I -sJI Cjlj '"'Ijj ■ V»»tl Cjjjiajj ^ . .-. . .-. * 
.^n i ullj 4jjjJ! ^Ir IjjLS U3^-" g .' 1 a ' 3 o'-^'j (j^^l ' " »j J taj • Lj^1j>JI 

'"■ 2 Lis ilb .SLpJI ^jU" , ,," j^p^j^l jj| cjIj!jjj>JIj cjLjLjJI o-j uuSTIj 

t JUljj»jj 4Lj3jJ3j»jj iJjJLxjjjj ijjjujj '' a jL o j u '"'^ ,>.«tl 

4-a-iflSLl I JLc. j^M j-j-C I Jj>- 4 t> V i >i CjLjI JJJ>- <Jjjl3 jjlj . (jjijoj i Jl«-i --"j 
Cjlj CjLjjLs. ^jjjs L^jjjIu LUsjX. 4_o~ CjjJj 3j j i i <~i CjLjSjiica Cjj^Iij 
. 4-jJjVI Cj I La-j-aJLI >La d i uu JjLjj/ (_£jj5c_j Lg-3jj_c (^-Sj ' <l J I ' <~i 
Jljljj i4-j_L=»J!j 3-Sj_>JI ^ aj. 4laL-ujj 3Ll>J! JujJ (ji^. «L2-lJ! I taj ■ ulj 

CjLi! JJJ>- <-"i JJ CjIjj ^1 JjV" i ill i." i «iU~j i L^al i_k23 Cux-u^a Ij 

i ii J Lj-aj V olj Laj> (jy-Sj ij^^^J! (JSL<I/ (^yi (j^l ^LuiJajJI 

^^j_u u-j 1 fiL-LSLIj . ^ a 3- dJJjL^ t 4j otI a Sj^Ia i ^JlLa tiJJ!i jJLu 

■ ta^aJI jj-* tl)^ * Cr^ r*^^^ cLajfu^ 1 (j 1 1 n^w ^^jj^SLII jj tail 1 1 ' a < a J Jjw?E_a 

^xlsljJ! (jjs (j^Jj • I ijlf Ij J*C i"ij (_g jJ! jjU'll I JLai j_«j (ji 
(j_o 4_ljIj_>J,! jju>-jj JLi^J! 4.C I i i fy jj! jj jji. I (jl (^jSJ! jjU'tl d , ^.a 
^jjj-l (jSTLal ( _ ;r 3 uilLuk QjJJ JJ3j • JjJJlIIIj (jlajej-m i L^iS^ (_p3j^/l Cj L^j I se a 
I • LijLjjC i^JJ>- I -1 C 3 J g it? J2j V SjLail CjVjjso QjSLII 

.»La-uJI ( _ ;r 3 iJjjjLi. (j 1 -^ 3 '"" "* * ' 

iej ^ajJ*-a jl Qr\'-r- t ~„ (jLl C-J^C ^j^ria LjjJ J*C i""t Jj3j 
i4j ,jpj i_4j*jj i ! jLJu J I <_3jJl_a jjX. QjSj (j! Jj V i(jJ*J l-i^ I 1 J " 
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■KJ 3 nlintl (_yjmij JLUI JjJ." tyl^ j£LAi]j.4_La j-ill j 
(j^o 3jL>.lj (_L£ . ~il a I Sfi l|j 3_jjL^jGJ! l-i^qJlII (jla lillj) £-aj . 
^jL>. (j-* J-^lj (jr^' ^° O 45^-5^ fiLil^^t-a Jplj-Ls (J-J-4-1 i LuljLtii^. 

4 L$3l_*_a_ijfc_aj 3j^ ui ill CjLjLCJI (jr\_j ^jj-tiJI 4_j_uajV1 Luj^ 

.j<uL2JI 4jI uilJI SjjLLtL 4^jslj \jt JLa- j i ii 
(jjjj jJ! (j-S>-Ij . 4_1SL«J! CjLcjLCJL I ''J" 1 ** J'C i"m Vjj&La U3^i 

I jut (j-Lcj ^ 3 a I * j a • 1 t?-^ j '"' .' (jJ : je^uolj (^yjjjij! jJ! 

La l-ilj jJajcJJ (_p3j»_*_aj J-^L ^5- J *~*3 (J-^LlII Jo^oJ i j ^* < aJI c_*£^a£L!1 
jl j 1 a «LLa J-^>«T Lll i ii tl JlJso jj-I t^juu 1 «LcJ) tiJjtA ^jl i n tl t_£li_L>.! 

L_Li^i£ 4_ti_jJL>J & Ja i 1 ^Jl laJI i-dljj)^! 1*11 ill ^tjjLllII j * \ {j\ 
LuijL*Jj Lxuifl-lV LcjLVj C^jL^ 3_j| juJI (j-i^ • LLa j-j^I 3x.jAJ*-a (^yi i I i tag I 
i<j-t-JI J->«JI (j J ' I J ' a II CjLcLajv CjLVoJI o jufc cAolul dilj Jjljj i3j_JuLAI 
Ji-2J i^a^/l_3 i (j J-U-Jj jJI (^1 ^«-J *j j » ■ a II CjLcJaj" i n I La iJjLlHII ^1 
<_£aJiJL La-ilal ^oj t_fl-La ^ji t *_)5w4-i La ^j^M LLaJaJj . a^-ucJ (j- 1 jJI J) Luu-ug 
Cjl_j_tLL>. jj-* (Ih^J^^-^l (j-uLlII jj-a CjLc^_aj?e-a a i~ii*i ijr llll ' w 1 tajtJI 
>l_Li J^QlLi J'C i""i oJLikj i La J'n i"i_i LtA (J-o-tJ , a Ah-^. cLj^Lajj 

^jj/jHj (jl ju ^La i«LiLlII LJ <_ Ti'Cj t .I ^L^ I jlj . LjUL ilj ^ntl ^ j ■ ax uJI 

.41^ e-i^aiij ^LaLCJLl ;_gj uu II £jj_l>J,I J n i"i"j 'J-^l (jr^l LtiUVj 

j<U-uL2jJ (ji 4jjJLll (JjjJI (j^Lcj • >^jJI 4jLliJI (2>C- J-J^L!I ^0 ml l— Sjjj/J 

ijj>. I cr^ j-^J • J • -* (J^ La^ jLl>JI tj&lj ■ S^aAJI Jj jjl jjs L^jIjijj 

Juu LlA cJL^^J ' " (j- 4 -^ • ^-i- 1 -" 0^-i^La 4jtx^aj ^_Ll3 ^Jjojfc.^-a ^ mi ill 

jG-al (_gjJI sLj-UsjVI l_ cjj^ jjjLj (J^L>. (j-^J ^O^' (j- 0 ^Lij-" lJ^-^- 0 d * 1 

j SI i a a CjLilij-a (jLa (jVI Lai . z^^^i LajJ)Lij ^oJ i4_cuu jLiLs 4 , 6 
.^,.,^Atl fi Ltai3l 

4jjj_II i_»lbl jSDI ^J-aj>- Lj-i-a-ila-l i LlLc (jjj nul (^Jjl ' "I .' LLa^ Jl^j 

La [ft^AJ Lj>|jt>.| tZij ^ylll Sjlj i ntl 3jljill *IjjIsV| dilj iSjij^J.1 (>jlIL 
i Lulijli i^^S 3Ll>JI dsj a" i .ii I j)lj . 4_ul JL>-^JI j«jt^c.Lvux Oilijj>.J iji^gJtp. jjJj 
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(j| 1 ' * U." , ,.1 LLiI : l_<j_A L-i-t-ijJ Ijj j ui a ^-j-u^j l_3j_uj ijr lL>J1 Lt-Loj 
j-<^ulI1 I J_A (j^J i 4_o*^J^_tSJll 1 1 ***' 5 & \j -a 4^a->J ^5 CjI jJl j-j-oja L-^-LJe-jj 

4_uj->J1 (j-«jj)>JI J^J^ ^ '^V 4^** J-j c^"*"^ *t*^ Cr^l J"^^ - * - "-^ J^J^ 

j^y^ <LaJL3eH-uiXI L^-uijflJ Lo*jJjj£jjJ1 jj-a (jH-uU ((j-o^Lil^bj)) £_Lj£L)l_3 CjLt£j-a 
d-a Jl^t" i .i 11 jl-il>Jlj tjy £LL_u^Ll1 CjLj_LSj (jLb l1LJIx£j . 4_jj)j_cJ1 4^tL_uVl ^J-ua 
O Lta loll ^ j it-^I^SLII ^yJI 2ULujJJ 4_ul_Ua_iI1 CjL£j_U 3-iLjjaj S-lSIj-a ^ 

jJuuA) JLj^LlILi *^jt-s**r , ,. \ 1 * i a J ^ Lo^Jj-tSjJI LLaJLseou-iil llijj 

SjJLi jJL^j j ' <■ <J ■ , ^ 1 1 4_j_o^JL!1 U^C- L-uijQ tjL^ i^jJ*_tJlj t o| 3^-J1 

SLirtU (jjjj^La ^jij-Jla 4jr a LuLsLL^ L_ii]ij_) c_3j_i_uj I Sj^LJI <_ < * >"i 

y\ 3_Jj_aLg *i1j_*_u ^1 Lea all mi^**! t .il ^jl *^j^>-l (2)^^°' ^^ri-^' 

i cL_lj>. |j d^^r.T 1 Cj 1 j L^_L I jj a 1 jj-o j-uSL1 1 ^ JLjbl!Lujj 4 3J j_A Lo j-J-C 

Ijut JiU (jLa tJ^ 3 uAl ^Jj 

jjlJLljjJI ^jJ 'C i ii < tl 2 ^ I * i all CjI i n i .ijll (jSLfl-i l^jjj/ l^I ui£j i nVI 
i— al i"i'C~i ( ill ^jjs A 1 1 1 ii i 2 tjj • uj L^fl-Ja (jl " . 'J x U J J ' ^JegJI ( _ ;r 3 

CjLl^j—o 4_Ial_i_u^j t i^l^£Lll t_^l mi'C**! t tiV I o la ^Jj V^JL*_o L^t_aLjj-i ^jl 

jL^sjVI (^jj SJJsLJ^I cjl_lii!Li L&ljjLa lilj 3j_u^ 3_^j_usV| Sju*jII 
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3_t^j-LaVl SjjLLJI £jts*i j-ol_jjj 3 aKj djjbjl 1979 ^Lc j»o*Vl j-jj-II 

5j SI La 11 2 A K " o^bjl Lc-Lj-j 'S^J-S 5 , Ijl J_L«J 18-1 

IjlS^j 16-1-3 (jrj^-Vl 2L£j_i*Vl 

CjLjVoJI (j-o LiaJuJI £-uz> SJjjtLa j_lC CjL^j_4j <--i£l jSLII i_al i"iC*r i ul 

(Jj-iLiI Lx^J j_jJl£Li Jjal jjfc I (J- 2 - 1 ' L° tj'- 3 '(j'.n'^J-mil -iLx-iVlj SJlxjJiI 

1970 (^Lc (j-U iSjLajI! CjLjVjJ! Jjja (j-a ijli-tl Jjj i u (jlr ijj^tie-a J's ifuj 
7 OriK" (_^jJI i4j£j_lo^/I 4_LOaJLJI i nil I JLloJj Loj j ' I 975 J 

j^aj a^Li£L^Vi aiuJJ aJU^Vl a^KrJi <^'^j -j^ ^bW 1 * 

jjMK ^ Hail I £jL>- '-"'I ' "J I (jr*^' "J-i^^b 3 " _jl « j^i^J^" £ *-^J-^ 

. 1980 - 1979 (j-oLc: ^ ^1" 1 n'tULal ^ ^yl^aj , Ji-jOJI 3 algj <j-a J^l 
u uS[ < L n_i£l ^SLII i_al ui£u < J J^J- 5 o' ^jLl-uIj J-JI l£LH9 

^Lg-U (j_a j-iiiiLll dJI_La (Jljj Vj iCjIjVjJ A * < i .i t ( _ ;r ajjiJI \l . .-."aVI (_ylc 
I J J i Jjj_«JLll jl ^".aVI (_ , i , ,, jt Jijlj j ii ~t j«J 4_cSL<di.lj 2 -i j 1 1 

frLflj 1 VI CjL£j_aj ijcjj_U ^Ja i ■■ , ,," {jZl] SJ!jj>JI CjLijjJ! 

4_ajl_iI1 ^jjljjl CjljLful ' tjl'j" j o all j^il i n 

SJjjtLa CjL£j_a dJaLx^jj jjjJLl i— al uij^Ij 'j -1 all (^r^ 4jijI jJI JLcl ^ill 4^l^lj 
J J n~ i .ill sUSLxjj Q^Sj ,jJ ti^pcJ i JIjII J j ; i a ^jic i4jsUejiiII ,jjs ^^jt 
^J^JJI J/\j>.^tj_aJI ^j-J ^a 4jy SLul_a1jJ a 1 5j * jqJ La ijjJai I a i i n^w c_uj-ill 

( _ ;r Lc Lut (_£jj>.i sLaio cjL>-L>. «l«u (jl Jt-><-> (JI-><-!l tfJ-A ( _ ;r a (_^>-j • i$. Lii2xllj 
^L^Jll i> jut i— aj i ii a 1 1 otlaj i "I I jl Liu I i 'I i"i (_g jl) (j-ojJ • 

i_il LlAj . jj t^"i < V ^_alljt_a ^jj^Lc 4-lo3 L>JL I ^Jj"r**i i n a • ^L>. I ^ t ^L>. Lc 

1 J * ' '"' (Jt!- 0 A5^J"J Cr^^ 3 : lJ'-? , -'•' '"^ Cr 3 ''j ' iiAl!l 4_i^jJLl SjjLill (j-o ^JJ 

g| 1 n's h Sj-u^ (JLx^-l SjL^sI (_gjij j 1 11 njjSLII J^tlll jl jj>.IjjJI ^1 

^jL>. (_5-JI j-a-uiJI 1 ' aoA^JI ^IjUlVI 3 4 Ltiajt ^j'r jj-uSLjlJIj . d 0 j rt 

«^^j?e_lJI ^Jj-toiX)) jjjj^j-a^J^^ <■ 1 i 0££. J-J La ^Jl jl fiLj_uaj^/1 Sj^LJI 
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L_tLt^t_ij i^jj>.t ijr 3 Ljj-iiij JLo^t <J^L>. p j ^ j i 

1979 ^Lc aUj^tt 3jj iWI ^UaJI -tie 2_«^.I_L]I jLa jJI <-.Ui« 

I 5 cj j U * j»ljja| jLjT ^rSLtl i^jLo 4jj ifiixll j-i^Ls-Vl 3iLc i^iJ^-J 

jj^o ijJLo^ij^ <_kll 380 4_al i ii a (jr^J • y^ 5 " O^J^' LWA5^"_5-^ (_)jLUI 

. jjs-I joJLc i"ia (jLcujI Jji (j^JJ^' U^-oJ^ jj' KisjJL^JI J-^=-J» 

1 5 i 4_uj/ j LlLo 4 , 6 j^aj i sLuj/ (j ^jla 3 , 6 ( _ ;r a Sj_u^ <ia Luua Lutlaa jJLl 

. dim jLlLo 

( _ ; ^CjJ! d_L>.j_a La-l (jj^L!! I J-gJ I j If a L>j i ii -<o (jjSLl La.ll 

(j-a ^ tAa. VI (j^c-i Laj • I u ui ! a i_al i"^" i nl ( _ ;r 3 ^Vl VI I JLjj j«J (j^c-ij . ^1 jJI 
(j-a (j^j^LJI (j^j^Li 3jLi£. Lul SLgjI j ^_a^=-L!l ( _ ;r 3 J-aLjJ ^_jj*_lJI 3jLa 
SJjaiaJI Si^-jJI (Ja-lj-a JjLuj lOljjJI jjU"^aj<A"^~ll 3 , tv, ; 1 1 oljjJI 

LljUVj (jLa j_jJaJLij . JJs^/l lr <j^=j LL*ja^a ^^^11 L^ls i uu 4 _ =r lLl1 

i<_ i i iiT-'q LluiAj 3? V 4j (jJ jj (j^tia »LS-JI j j\j <i" i nVI ( _ ;r 3 I ii I j Lai . (jlaj^/l 
.cU^. I ULu3l (_gjJI j»jj,l jjjT i ntlj i_o-jJI (jj^JI Ij-^J Lajjj 
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(jkoljflJI 



,jjjL»jJ^LJ L*_Lo <Ltj»xiix!l aJLscxuU i_3j_i-u LLiSL]^ i4jLijJI i ijj 3^_a_<u Jl ^jJ (_fl^*J (*) 



J$3Jt £*ttlypa*t$A 

(^jj^iKll^Qj ^l^jVl L^^tieJ ^^^Vl pJLiJl £±L=l^>1 Li<_jL&J*I Ij-A^^JLa-'wM (I) 

j^t (j^JjpJIj 910 jt 1.000.000.000 : j^fc U5^' 6^ jW^ 1 ^j^' 4*^' cP 1 

.1210 1.000.000.000.000 

t^jJI uu-uij jljv (jJJ 3L*js <Gm -sl-S>J jJI jjLlxiiXI rt^- ft| j-4 : La^j jjj_<_uJI (2) 

. (pj^pJJ) : 4Hll£ p km a 4_l£) i a flJ 

J_la 500 jjj-a (jl jM-utj 4_aL_uJJ t J^JLL dilaL-JJ (J^-Sj <j! ojj! (3) 

.Jjua 25000=500X50 : ^ jVl 5 ^SJI t^^Wj 

. (rtJ^pXI) J-tt^aj £ya 5^,U^, — t I j| 5 /a I XII , U j U ^- I 1 L^g^ j^Iaj ^^ill ^^jfc cUaLaSLII jj uaJI (4) 
j_<_jj Ij »L_L<JI t^LjiJtj (jp^UI di\ a-uLuJl ^_mTJI (jh*^ (Muse) £-<^>- J^jjjJJ (5) 

I 8 ■ Lj'^J-J cr^i^-^' JSLjJI ^a^j I gala Jj uaj>Jl ^jSL^u till j£ C^au-u (6) 

L:r & Johannes Kepler ^JL^ jjLaj». 4_Jo j^_>J. I c-jU *tl ^^jj jJ^j 1 CjLjLj^ c^jJcTmJ 



43j_u3j_<i 3Lj^>J 1 JtSufu! I dJgjfaa (j! (c^3 Jjj^jJI) LjUI JjLaJ jj^JlaXI ^ ujL&JI ^ Jlj>o (I) 
CjVjL>J.La -^jt ... *iV| j >. (J^JLjj-j Ij-jI^ (jjjJI (J^ 0-° ^^-Lj J-J^- C jV^Le_a Lt j Lll£. Ij 

cjV^L>JI cjjI I o iii t 3j o i»f JjiVl oLjlj_pJI JL>- c^jl^ t ^L*JJI ajuju c^jlS" 4-JjVl 
cijLuISLII (jj Jj-ala 4-u-LuaJl SjjU,.,Vl Lai .^L*_JI ^ c*jlS L^jl ^1 jj^aJI ,31^ ^1 4JLUI 
. (Pan Ku) j£" ,jLj 4JVI p_mjv ^^ia. jl>-^ ^jJI J <j2l\ £y» Ccalv cu^ijJI 

u'j 'tj-uJ^i' t-jLlSLII Lft^a Ljr & L y3j s $\ jjl ij^Si L5- 1 ^>^' > j ^ l£ o^LiJ' U>^' (jj-^J 

4-l^-jLlII j^jl^JI (jjji (jj JL^ 4JSLI^ 1 jji-VI cLL^ l_UVI J^L>- cJgtjj c jj-^aj SLj>JI JK *fl 

L^jLa t(_>uVljj L>J_5j'-i L^iLuaj jjIiJl jjU"tl t 4^ju L j-u5L<j V jl£^^l a jut c^jl5 lijj ,j-u±Al 
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■ ^v^hJ. I -^-Ltlu L^>-^ 4_u 4jj etloLuj^j gjfl u ■ (3*) 
4_jj>JI CjLuI£L3I ^-jLj-u 4jLo! lJlILjj Lj-Lu ^LjlS! 4j^Lj t j_a 4-dJj.o 4_i_a.il Cj Lu-o-U^p I ^jJ J->-^J (2) 
4_La j-J-i^ <jL-ujVJ ,___3 jj t-." a j_£6^ tj-C-iX I p - 3JI j-di CjJIjJI p - flJI ,jLa I j ^ C * t iLaJi3 (j-\_4_t-uiJ t j_o 

. (^oJvjjJLI-djLcLjj tjjl^ ' flJ^qJJ g-LajJI JJ^aJ ujIj^ j Lajl) (j-ijL<_mJl 
-i 1 1 a flll j^Luj-^jLjJI j^-i-aJl^ t j-L^.m£l^ t^j^^jJUjl^ jj^jj^ ,j_<i cLdJj-o -i'j-a CjLj^£Lt-uJI ^! (4*) 

5 , t S « U 5jj , II cjI_i£jJ,I lilSLij ^ i ^ i eaj 1 1 cjLlLjjJI 4x.j_4j*-o jjt ( _ r A-<-uj_g * <M ^" . ..VI (3) 

j!j-a ^j-a 3j_!jU>- 3 J_S_*_4 CjL_L^>_a t l-lS^^-JJ cL^LLs JJ-^-* ^Ull Jj^l^j^ t(^J-^JI) ^ Laj - u I -ilj-a (^j-JI 

.(^^lJ,l) -4il_kJI ^ 4_j_^ dilj Lill^lmJJ t (*l_LJI) 5U : ,,.j 
dJL_L4 J^Vl (jrl^ t( _>l=>jVl jjji^. CjL) a-ulajj 1 (jt^ 4JjLilA 4_uljjJI SjjLuUI ^JLu (4) 

t>LJ^)_JI djLa^LtA jjjJK DNA *j i « * t j_4 JJLUI (jf Lfci^ JL^Ji =L2j)jJt_<i diVL>- 

c-jL'lSL]! tiUj Lalgjc^a c_jLj£ ^jL=tli^j (MitochondrionLjjjLjj^jIljji) 4j^_l>JI djljj -^IJ 

JlaVI Jjjt-11 ^jjU'll J_ua J aJI dllj • Lgjl j> 4_iL>JI Sl ^ C1iLLl>JI Jj^ ^ ^JL-cTmi-tl 

Cjljj_i^aJ,l jj| 4ijL5JI S^SLaJ I AX-uiXi I .(_£j-»J1^ 4j^jj>JI CjIjj-i^mJLJ ^/Cu-Lij>JI flXifUl (j-u 

4^^_jiJI t j_4_J= 4__LkJI O-Lvjl (<s_j t 5 u m ui Cj1_J3_l^C La ^a_j ^ oJLS' 4_jj_lj>JI 

gJI ■ ^ t j^_j_L>-l J_J_0 ^1 ^ J 5 I ^ (jLtltJJLJ {j* J U SC fl D"' " ' ^ C 4^3 ^IjlJ I )4^^-Q-<M-caJ I 

4_j_L<i_*JI flJL-ii t j-Ci- t Ii L(J I \ j 5-«aJlj jjU"1I ^jf^ ■ t j-u.caJI CjljLJLa (Jj^ CtJjL>. (_y^!|j(LJ^J 

*J_iIi_! CJJU>- t_$jJI J J t— II 4_l_Cj_Li l _^i*Hj,l JljjjJI jjX. I llj^jJI LflJ-Sj (j! ^J^-AJ 4-tJ J-LLX-Li-aJ I 

. (jLjj_laL^ jLejajl j2\ Lj^LiJI OJJLClU '"'1 lj JajJI jLiljl^ 4_lL>JI 
.^oJvjlil-SjLs-l ^ tj^c O-ajJeTmil jJ (jrJ^I 4^JU »LulVl 4jJj tjSLcJ *^ (5^) 

I ^ xlc Lj> 1-l.<-j (jr^-I »La-L^JI ^ L^J-a^H i-ltjl^ 44JVI [jf j-iLL-uVl jj 1 ajj jj^lll i^jils 1 !!/! (6^) 

. ^^^liJ, I-^_Ju_lJ I 

CjjJj_L4_il jJ-Lm£L]l J_l3 ,j_<i 3j_a J^l ^p^' <J^ CjLuJlXL Laj^c (jJjLjJI JoLujI (I) 

^**' 4j1]J_<i 4^3 1 Laj .. 'j; . 1862 ^ 1845 (j^Lc ^j^j S^HflJl ^-tlLj t_£jJ! «,j^J!)) 4jL1^ 

i-sLi^VI £-4-^-Jl (jrlj 4Tl^3ji (^,111 ^^ji <_iL£LJI IJl^J ^^jl j jJjLij 3^1 ^ c^jl^ . ^aJLtJ 1 ^4^1 
.«^l^jVl J^af^l^ 4_iJb (jjJI ^jJI <ijju>JI '"J*^" ^j^UI 4_l^_oJI 

-j^Li t-JjuiJ *L5lJ>U 4_ul_^ diL^jM* o-SJLlsf UjJ^. 1986 ^L^. ^ ojl^ U jl^ (2^) 

.^ojvjjJ,!-4_Ll^ 3500 4_Laj^/l j j_A jJ_jj (3*) 
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. ^jSjILi La^ ^ tlaj. Jl>.jj ^-2 tj-ij>JI 

j_ffc CjLu jJ.1 (Ji-jG t u-mJ j^itujlj CjJL>- j j - ■"■"I ^-t^. dJ^Lse-a <jLii i_3^_c I Lo-u.ua. (3) 

diLujJJ JL>*V 4-lJ=. jJt}\ d_ajLuaJI jjfc (jLfljio uxu <j! £>C ^l-A JUj_aJ>V ^ i a se ■ » 1 1 ^1 ^H^^l 

jjb J< uu j jkj mM^XI 4!JlilJI lJJVI > n.^'ia^l -Jojlj ^jJI al iT» ^Ij La • „VI <jj (4) 

■ 4-tLLJI jLiAaJ ^j-jJI gjM-Jujj ^1 ..^.11 cLajo jt (3j_a»jJI) ( j-uj_t-La <ujJVI 

. i_3 Jlj_*_a t i_ijl_a (J-fljl (j^_iLa (j-U^ljJ (J-3jf d_u-uL»J,L ^Jb (5) 

^ Jjlc jl ^j^L^j £jJ 1 ■^.irH'^ Sjjfclia (_yJJ I jlTu-ul (— fllglaVI J j i sc U ^Jl=cTl.-uj 3 1 jf (6) 

.(a3»^jXI) 4_jj|^La d ^ j 5j - u JojJaj*. d 3t la i j- 3 ^ tj J £ ' a fl 

4_i£LlAJ15 i axt£II 3l.il ^jJI (Ji-Ju (jr xJI C1jL>.jJ,I Iji JJl£. jjfc oJJjjj 4£j^>- j iaJI (7) 

4_i£j-a t j_a Ccj^SJj_a i I 979 - 1 978 (jr-aLc ^yii d_»j>.Lj d_i£j_i_a! 4Tl<j Cjj15 ^j-LlS j_ujjL (j!(8) 
3j_j-3 d ^ | i i " 4_]L>. (^jJi L^-XjO (jLljl ^ ^ ' '0^>- (Jj>-jG jjL-u-a 4juj!^ 3j_AjJI t <Sj^ -^J^*" J_J-^ 

( _ 3 _3 4_sl3^jJU j>-ui cjIjISJIj^I t j_a ^-iTiSL]! jl>.^j^ . a U , {J lc i a j j k 1 1 5^Lm^ (j^o ^ijJLi 3j ^ i --^ 
£>u 0^ cjljlSLliVI flj-A jl>J LLa j^J^j jSLII ^-sLjiTi^V cjL£jJJ j>I 

tjL^_caj^U j»jL3_a ^ r c\juHu\ jjjjLj^ jL^jv t,jjjj_tj^ jjjjjL 4_i£jJ,I Jj^jJ! ^jLji_a _L>-! j^jlc. SjijjvjJJ 

(JSLtliJ CUlsc Jal^o^ 13^5 LfcjLi£. 4jjjjLo ^ « La 9 CjJij^jjjjI _L2_J . L^jJ) Jji-jJL 
4_j£j_l<i^I uJjLj_=»JI ^^se-ujja (JSLdtJ Cuaciaj Jal^_|^ JL^jlUI J . Sj^JlLI 3 JLflLiJI ^L>-j ^j-o-ua 

jjjj Sj-ijJI (jJJ cJL-ujf 3 j ■ »m 3-j-La_5-JI <1)1 '"■ 1 d_o-L-3 ^jJI I jut duLcf 

CjUaj_Ue-a (^-2 ciUj JlxJ jJ^ <_P^ i^t jjLkJI ^jLSJLl I JLA ^ (j^SLj (jl JxIsbj V(9) 

aJ-& Cjj15 KytSjSUI I jut (jyic La ^jj jjfl djjjlaj 4_J^i 3l_p- (jf jj^jMJij Ljj^. J - 

4_i_a <IoLuj^j d_jj_(tjj>. 3jj_caj LitJ ^jl^j^jlaj^l j^j-l-C ^cJLaJ 1 jjJ^ij jjLfl ^JLaJI jp^gitu-t-u 3Lt^>J1 

59 j_stj JjiLsu Ijlv Jj^la L^-t^ J^iJ' ^ ■ A^-utJ L LK SLLaJt^ 3 •t r ^l j^LII ^ f > : * : ^' - ^> > * 

4_i_3 t j_a ^>_a_JI j^^fl (jj LullaJtJI jl^-J La ^| L^La ^j-J ^Lfl t L^J5 »Lt_mJI j-^uTi-L]^ j>Tl<_llj Lt«ijjJa 

jLcaj edlaLijj^J ,^£La^ 3^_(t^JI ^ t— i u L^^-^'j ' 1 J^-'- u -L ^ ' ■"•^ J ^ ■ p j ' "_?3-J t3^^ ^J^Tn-u-a 4jjjJa_a 

^LuXUjI (j^-Q-J <-J 3j_iJt3 tUClAj I sLjjjJlJI CjJjIaJ *tX,>-»-VI SjUjLjJI ^LmJV^Ij L y^J % ^\^ | j-U-a-tIaJI 

, Ja^3 0JU>iJ i Sj ■ ^j^La^l jjut tj^LJ^ t*Lj^_4jaJ! c^jLla (jjlc- IjLxlc' ^jJ*-(JI tj^Laf 

tjljjLaJI O oU" I j] S^^JI ^ 4_j^jLll djLulSLII Jji^ 4^ (j^SLj (jf tjSLaj La LiLp-f 
SjClcJ.!^ t4jj^il 4_ij>-L>JI ^^jjlJI 4_3_Ja ^jL>- ( _ T Jj djjLdJ t* fl-uSUI *I^JI j^^fl dtiL>-j t La ^£ 
£ya (-kljXI ^[pl («-JLl]I LiUj i3j_a J_J^ t JUtLllJ ^jj«t| j cJUaJ^ i I^ILa^i-^ 45 ^Lajjl 
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!_)-uj_Ll3 j_ujjI_! duSjX (Jj^-jJI j-i\-u±A _1jj>-jJU I ^>^aj Lajj^SL] I j LiJ I ^j-uLjJLa jJ_1 JL3^ .OjJt>yl\ 
t<llI,L t j- a *->>**• J^JL>- (jr^ S^^jJI t_^j£L] LujJI J->J' 3 * tla (jfl dU! 4_t-4^ -ij^-^ (jA^ 

^jJI ^c-ua I jjj . (/.0 .01) 4jJLL <la £yO s.jj>- J>_JJL>- <Jr^ ' ^" LhKt^J ' ' " tfr i 'U** 

^.L3 lj| Lai . 4jjj_a eL>-j J 485 JL>- -^U , ,.11 | SjIjj>- *L>.j.i (jr^ - *L3-jVI_j ti_<£j£LJI ^J-axu £y0 

L7 1\ =L>.L>JI jjZ._G LaXu ti La 4j^1a 4j>-j J 380 J^JL>. -^U , ,.11 3jI^j>. J *L3-jMJ (j-Uial^ 

^^Ln-JJI cl-l-JI jjj-fl *I^j_4_j>JI Claj SuuiVl 2bjijj (j^o 4-j^LJI jlsI jJJI <J}Lc.V l£>>- uj^- 4 
(jj_j^>_SLJ! jLj-i-a^T^ Cj_j^>_jSL]I jlli-u^T S^ti-i^JI cjUlaSLJI (jLs t^-oT ^j^Lj I a ^ . ^j-^JI 

(jf Jj_u I jSLjfcj .(jlajJiJI I j-gJ 2U^15 ^JLjJ tSj-AjJI L^K Ci^ £ _ =T U1 JUjoK^jJU^JI jjAjoL^j 

(^j^-L^^JI Cl.lJI j-uLj jj! ^j-a '"■ aa>i l 3j_4jJI 1 t^o^ (_3-J| 4ILjJLj>JI 4_lU_l3jj-uJ 1^ 4_£^>_ba^M CjLlJ-JI 

. 4jLflJ^JL I ^cJaxiJ I 3j I^J>- ^J>-J jJ (^jitdJ I I l-LXili I J-(fc 

t,_>l3j^Lj 5 ^ *l L^aJI ^Ljijv^I jl>J a I t j^. clajvLJI 3j_iLaJI (jj J^-^ Jj-^J' (' 0 

ij^ajJLa 300 SjLa ^_ali_<jij jjl ,jSLaJ_j ■ I aJj 500 jj^ 3j_a Gi>j Cjljj-ajJu^ 10 I Ua ^J_u (j^lJI^ 

^JLc^ ^ I j fl >J I La ! , L5^_xa I ij La_tli^ t Lj^j^ ! La^ Lc^jj^-c^- 5j • ■• \ I LJ, I Lu^j-Sj 4_Lijj 

lJ7 l\ I JJ^-a 1 j jj SL«_Lj (_£ jJI^ i La (_ Sjfi, (jric ■ tajll - oJl 1 j-u-a- t lJI t j_a dllll j_d :_jJ-j_J^I ( 12) 

4J^J_i-uJJ 'o^J^' I j ■ ^" ( j_u_«_i1lJ I tj-tls d j ^ ' La! . cl1!LL 35 -30 j_a ,_>l3j^M ^j-j-J!^ . p. I ■ a a 1 1 



^iljJI J^Ail gii^t^A 

p^"t t l-d^j 3jUI oLcLij ^ ^TiSu cjLLj^-ucv 4_p* cjLu15 (*) 
,j_a ^.j^JLI jjLSLm jsj-c. I tjj^*" ^ J '_?^P' c ^ £ -'^l 4jJLAaj Oj-^j^' 1938 ^Lc ( I) 

(j-jjJI (>_t^>-x-aVl t>_j^La (_jjJ5 ^ i_lC jJI I j-u-o ,2Lj£^_yiVl SjLselil CliL^jJI ^j-^ 1 jTlKjI 
4jL^j ^£ LijLa^C JlAjj jj! di Li jSLigiixl I 2 ^ U. *i t ^jSLa! I III » ' lI^ 1 ^ lP^tH i^- 3 *-"' (^) 

t^jL^J!^ LeaJI ftl^JI j^I^Hj (j! j.* jll>.jJI ^^L«JI^ . . (jLaj^j 2JL>. LcjI j (j^SLj ^jj*jJI ^j-^ 

jl_»^>.^l JL>-! (jjlc- i— J^IiSLa 4j! ^^jj^I^ B i_3j^>. j gla La J-'uZ. JLa^l j-Luail i ■ I j La i a I OJL>- (3) 

j^JJ I j^'a j S^jLc 4_Iiu>J J>j-»-a dJLLil (jl^ l>^_3 • 'Lit-u^Ul J 5j - fl t j£L 1 ILj Ij^oC 

j-^ ■^•ft (j-Aj < ^ j I j a la ^Lj! ^jjj L^itjjLj J>J-*J_J (B) i_3j_»JLj fjLp 5 oJLSU JgjLxll ^jLi^JI (j-tAJ 

. Barsooom 
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j-ojj-u (j-^ l^uS^ ^j^l J-Aa Jw>-tj jM-a jIj^ L^cLajjl^ CLs\jILa jJL^ 3 Laj-jS" I 3o£.La ,_>l=>>c. (5) 

. 4_jjLLa S^Jsaj-jjlal L^imj^-jj^seTLmJ I j iS Ij . ^LjjJlI djjjla U_2>^ 



^_^l_yf ^^yi ^j^f^ 

I j ■ £j j (jy Ti->. i i jj Lfl 5 Lis Lj£j_»iJ ^ Ljj>iJ d 1 1 d tJaJg-iJ La i i_£j->- ' LL«j rft-S-l! ^ I ( I ) 

« >^LjI >s» «L£j-a «L>.l!b>o jJI ci^jJ! ^jlt <jL_ojV 4jj>L*JI 3Lj-=-JI 3 jZ°> jjJj j '£^>U ^^JJ e-jLfcjJI 

.^JjJj j I JLa jLjj>iJ ( _ 7 ^«J 

d " i SjjJo l^_L-a V I (^jJ) lj_aJL3 J_a_£) t^jjJI L jl\ L^j l^*L>- (jyjJ' LiljL^JI 4-lCjj Ljajf i_3j_*j_a (2) 
, d_a^_5j| j_jAJLv>. 4Jj^j>. a]jj t<LaiHaJJ ^j_t-ujJI oj-ii-us jjj jLLia 

d_4_£jt^» jjjs J-lLJLc. HjIj] jl uaJ jjf 1979 ^Lc ^ ^IMI J^J WW-" £p^' (3) 

. 346 U « L y,yl>~A\ 

^£ 4^e_ual_j j^jJLl j_j.it __)jxxjIJI (j LiiiJ ^jJL5j (^Jj5^) ^jJLJLc. (^) 

J-llx^ • ^SJS^ ct^ ^ LLaaaJ (J^l (jr^ ^jjjJI i-djJ^f jJ (jyTLVj i{jjjJ>-*$\ CjLaJj^i 

^ La 1634 

flj La ■ CjL^jv^ jjl^ t,jL«jVI ^j^aje-a t ljjLjJ I^-j^>-I ^yajju ^jJLJLc (jt jjj^jJju ^cSLjI dJLlu V 

(jt ^ ■ 4j! <L>-jjJ ^j>-VI j^yiui-iJI I j ' ' J-Chjj d_L>-l jG_a CjjI£^ 4^j>- !_Li_<i cJLuIu 

t^JI j Lull I Jlo ^ ^^-U^l ub 

I JL4 LLajj (jt Tl>. iO-acTu t JLS I _L»Jj^t iJ3^ 4_3_Li>. CIS La Lu^Xmi V L ( j^l«!tXI jLxtalLtl I JL4 j ui2 I L<tJj (5) 

. LfciJa (jLSLiJiJI jl ^aj (jr^i-VI J^jJI 4_jjL3JLL __jj^_l<CiJ.' ^ jOMI j-^^ I jjlc 
jlj_H£.VL ^-<-tli! LjI_j .(Lowell) (Jjj-J CjLjlJLlaj liijJ-a^ t4-Lu-a 3j-a-m Ij (j^j^>J,l ^j-uSjjJl t_JLc! 

^L_lj! J-ital jj_cj i4_Loj j^^a SjLj_a ^j^^I j^j-uaLj^JI oj-fuui^ i-j_asJtfl (_p^JJ jj^J-"' O^(^) 

(>ajj| L£jJj jj^LuLqj t<U s-l jioj <Gli J-^J j-l"l<j ^jJI j-aVl tjjj^AVI ftLaJ^ ^jJ CjL^sLjjJI OjJUj 



28J 



09 SJI 



(j! tj^___ll 3_l_- i—sl^jJo! ^^^3 ^A)-^ 45*^ 1 ! --— j- 1 'cAS- -1 1 * lj "_r^ _>- '' 0-^.3^' 3^ 

_j_a __Jj_a ^_a_- _M s j i __1 jj! I i ^ ■ I JJ ' -"-"^ i4JLj_ijJI __ Llj^-sJ! <j_a IjLu (j -i J- i i ■ j i __1 
_3^l_- J_i! J__3 ^___j_fc Lai -__Lijj_>_'l jJl__>I _j_a __i_J_a fl Li 11 - j i a I Ij t La_*_- CjLjj^jjJI ^■j-'I 

L_<L_i IjJ^ i^___JI <->-j-a ^L-^" ^-J>=--j c - > -j- a u-^ L*-^ 1 ' ^~ ' j j- 

4_iI^__jI :aji^x>. I Lo_ fj^H _j_slj_- 3j__ ,jL5 Laj^_i^ . L__.i^_^ t j i __1 4_-j_a (Jj-b _>c aISuj 

^ • * " ijj_i.ua t __j jj^li- _jl t I J_— p_t__- (Jj^>- 3_L_- 4_) Lce_ oy^j-a JL__ t^_A__> _3lj_*_l 

__3 _>-^-3^ - j_t <____^_] I __ I j___J I Cllu \j t 4_uj_-_-l I __ LvjJ, I 4jjJ___ _1___jJ 

i alj _j|j _^ Sj u3j ^ II j_uL_JI j ■ ___ (j! Lgj-Laj £jj__J1 __1_jJ_- 4j^J__ (j! _jj-*L__jl _j-u 1905 ^L_ 

£ja_*- ___J_>JI i_L_ LSLlX I ^L___l _£__> _jJL_LI _j-a oljjjM__"_ 1 

t__Li£L_»JI _j-o ^L«___) __Vl_>JI _>--*- i Sj-w-jj *ij___JI (jLj j a_JI _j -M ___*J,I _j_a £c_l__>^j 
Li^l_j__L__a £_a ^ tj j - u ■ ^fts____J V 4_uj_>JI^ 4_j_-jJJ 4_i_-l^_jVI j _)-*J^ 4j-j-<^ _j V _>■ 

__jl__JI i !jl_*_JI 4_j^!_I La ^_a j_L<_a _)____! _j_>lj_j L^j-U ^c-lL-_1I j i-L-xll Lijj___j 4_iL«_J,l 

^ii ju (j I ^c-^Lt I _>°_5 • -- 1 _ I l__U I (j-U --^ l^_J I I J_4 j-t&j j^" L_ La * ( _ r ~ii . ^__j___t I 

f J I -tJl 4JLJJ__J ___!j_>JI I M j a -JL2-I ljL_ Lj-t^ii^-tJ-U-J-t^ _jJ^JJ _jl 

cj j_ a_5j . LgjLJ-i i ftj .^."11 4jj_j_" 5^_5_a 4_!jJ ^ (j--!^ t__L_J_*JI oj-&> ^jJLJL_ i a ■~-~ e Z\ (7) 
i -l-_>. 4___a_j_j tt t_)j_5_ILj tjJiLlILa (jSLtitj d_— -__tL a tj^-J^-^l 4_^___J_ __L_J_*JI 

(Haiinonice Mundi) :4jL_i ^l_s j__3 t 4_jU_a *ljT _>_1_JI JJ^ _J__I ^jL? (8) 

J_3 (J^--! (jT ^j-* - ' 1 - * J"* ^dj - ^ ^cJljJlJI (J^--l _iijuj _<u 4_l_sIjj^__u _^ Ij (J-l»' (^«Jlj-~JI 

.«(jl____IL 4_-iLa ^__b _|j __1J__ __J_-^ 

t(JT j^ J-^L-- -__aL--*-Cyi 4jI ju j_Lo L^la ^>_u__J _j j_a ^$^---3 ^^jt I ^ j_i _jl(9) 

JlL^ Hj LSLj^Ljj-L-jj Lj__u_^J_i! JSLJ j __C _j__al_>JI ijj--J' __L2____bl (j_3 tjJ-UI J-i-lx- 

JL_-I l^-^ lW^ 1 " ' ^ ' J_3 4_u____II ^_Lua 4i_Lc J_i_l I j _ Tj 4_u^_«JI (jljJLJI^ 

______ jj___JI _j_3 ___>JI «ij__J^ . jj_ol^__a^_I jlc! j j i --> ^ i i__i (___ t ^_sjL__tl 

. i^lS-uu ,___ _>-3j fu_I 4_^>- Tectonic 4-u^T__j ( 10) 
_jj_l___"^I ^c_s_jt_o t_--_>- J____J,1 j_t J___UI lj__ (j (Eye-oh) _nj_^_LA Vl jJj^ L_L_ ____!_ (II) 
_)_a j iVI j_»__II t 3 J >- t -" o- 0 < *-4----ll J-t-s! jj. 1 (__L3_ (jj-cl^ V t j^_^ LUjj_J I _>-h-1^ .^J-aK-VI 

■ ^333 ' l) - ^ (_t^ (< 5 J~ ' " ' Lr^J ' 1 *a - "j" I, I 

. 3_^J_*_<i cjo-aJ I 4jl__ _j _* (12) 

ui o-^y _U -ct^j U£T __j_i 1655 ^Lc ,___ 0^ 1 ^u__CI ^jJI 3___ j_* j_I__ ^4>-j(l3) 

^JJL^J |jL>. ^L__jVLj _ji__JLj _j| J^J La4jjL_j_j ((JU-j^ (.g^TrAXQ -a i a __JJ jJ-ub _jT 

_j_iL_J <u (_)_<_ ^! ?____>j _M L__C^SL3 4_____11 j-u-t' j uL-aJI ^_*_>J! ^.-a t4i_u_JI ^__Cj__ll 
' ^— S _ j*L^^ i L___ <_jLjL__^ 4_l_lj__— ^_i__>JI (jjJLiJI jjU j -III _--c p j - u _ il IjJLo__j _jl 

_j| _)_?L<ij _j_i jJI _j -_.__] I 4_JL_-^ *I_^j>- pJljjJI l_Uj _d^_^ i L^H_j_-j^ 4jl__JI aJJt> j j $ ■ 
_|_ii_ _J__ (Jj_l t j_a _j_ijju^ _____ _j__a^j ( j T __l C-fcX-a 4_j_j_,l ^Ijj>- Vl _d_j J_^ _j! a] tO_jJ__uj ^^J-=e- 

Jj l___T | 3jLa _jl_5 t4_L_u _f_iM- Jfe Oj-A _j__a-__1l t(Jj^>- J_J J- _1^>-J (J^ - <1 -_5 ^ Ll— La *LL____JI _jjjL_JI _j_a 



C_a I J La 1 1 u "j^j la jjjC I j-j— s d a — se a j>-— ■ p j uu£ ^JLjJa 0 ' L^P e - L - tMj 6 ' t^ -1 ^° (3*0 J I 



t i . n <l5_LL=lj La JjUj 4__a Sj_J jJI cujllll ^ ^^Uaj ^^-aLc ^jLm-u * jjfc : jljl ^SLII(I) 

. ^jvjjJ,I-4_j_i^j^ ' " ■ I ajiaXa ^j-a 4Jjj>- J_jJ-J La^ ^j*_»JI ^! ^j-u-a-tlJ I jjt ^i-u-a-tlaJ I a Uagllj 



griLJt l^aII g£*t$A 

__uC Lua^c i d)Ljj^Il£LI 2 1 j-j-C ^^LjiIIJL <tcjj_a CjL^j^j-jJI (jl LSjLuj J_Sjju (jl^(l) 

(Ernst jjjJsjj) i:. ... \jf J_l2 ^ Si jJJI o * & "<l . j^j-U ^ 4_uL*jVI 4_LctAJI tuli 31 j-JI ^ 
OdL>. aii CjjK ^jJI tsLjoVI ^& <LlloL1I| C^Lmj^i^JI ^Aaj CjjGjI LoJic £J>^_la5 ^ Rutherford) 
JjLu ■ CJ-j^" <jr^ (jJ CJJi> La t^^il '-^ : ^-J^ <-^^> <jr^ -^J^J^J tS^-J * <L " 

CjJljjI '<_^3j_9 ^-J- 1 -"- 1 t j_a <Utla3 15 jLtC. £ji_La t j_a 4j2_j.1l2 ^ltaJ (jt 4jjI^C ^3 Luj_aj 

ftj_a jJI L-^-uLso) ^Jlj-.s^jI e-jLfi ^ i^LH^lV! J^ujJL^ 1 I Jl>. uuJl I JlA uK^) 

V Ll^ t^jjju j^^JJ j^jjL^j ^ (JLajJI CjLl>- jJLc (jt t j-«_a t^jjJLi. lilU,!^ ,jjjL»JI ■ _L>-jj tj_j.it 

LJaj ! L^La JL>- jj La (Jj 1 1 ixiiaeja 4-tlS-L«3 'v^ 0 tJ J 1 *" lt^ ' ' (J LajJ L ^'lC \ 

t,j^JLL4i».j! .tfJJJLJ jjric Juj^ (jy^ O^ 1 <j"^' (Jr^*" J^- 4 - 0 (*^J * L)^ ^tH^^ ajLuf-l 

. Llajj 4jLl^>. (Jj t^jJI I J-£t 4-ua-mJ ^^J) i La Sia Lj ^a-J 
^j_a ^j^>-^l ujJ 3jU>-l^ 1 g ■ t's~ij 0^-^ (j^JI (J^J^' jL^- JJLC t jjZ. JLjjj 

2 a vl , 1J j jJ^Ijjj jj!^ (63 10) j_* jjuJI t,*i g t j^jjlSj ^^HjL^j ^jJj ^jJI ^cJL«J1 

. Lu^aj 3j j (83 I 0) a3jJI ^-a 4_u^iJI 

CjljLLa _^a Sjl>-I^ ^jjtb 3^_p*VI diJLAj t^lj^jv Silicone ^^£Ld_u^ t3j j Silicon^ jSLJllljj ^LLa (3) 

.^j^JJ-^^a jL£ LjI Laj>LJI (4) 

Ja a " >. I J_L£) 4_ujL>JI ^jTl^JLI ^-&t£ Lai . Lu-l^j ^AjjljJ^JI I g!Lu jl >■ (_l.ll.uJ &L___1I 
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. ^a*jJjJ,l-d.iL»j Q-a &juh 

(Jj>-lj_a ^£ J-^' ^3^-° ^J-*-^^ Sjl^a. CjLvjJ CjIIi ^ ■ ■ (j^a-tlJI ,j_a 4JIj5 j_j£^M ^jjcJJI £)J(7) 
(j (jj^jiJI <La JjC-Lui^a t Lt_lLaj jj-a 5j_a ,j_a jj^T CjL*_u^I j^i^- SjjLiS (jjS^j^ . 5j_l>-^M Ltjjiaj 

. (J-flj I j-^ Ll^. ' tjS^UJ I 

^jJI)) (>a}Jl edJju (Aztecs) LJj(8) 

. dl lj Lq-oiJ I t j_a 

j i " *^ i a ■ ^! jj j 4juIaJ j^^fl J-^-*- 5 3L^3 j J LuJa ^JoLjuj j_»-d_La ^«-><-) ' jJt-uu-uiX\ (9) 

.^a*jJJ*,l 

.^j^j^ll!-4_!^j_J! i— i La LuuiV I u 1 5 ■ jL^>- (2*) 

.A^pXI-UJ! Sbuit (3*) 

oLJjj*. (J5 ^ <U£. jl>.jj jjSJj .f**UI I jla I jk — -V ^ pi, ,,1,1 (jla 10) 

• WjUJ^ 

j I j '■ I jL^ IjJ I q c 4_j_a J*L_uj « jujlj>JI uli-^ '^06 ^Lc jl£ j-«lj(l I) 

J-Aj t» Lj-mJI ^jJuOJJL t j£LtIuJ i^Lu L»-t3 Olj JJI (j-caJU JoLuj^ 4-Jg-LLJ JliJL>. (( fQ-la£, V I jAmTmiJ, I )) 

jj-IXc J 4-jLTiSLII t j_a Luu Cu^ LaJuJZ. eL>-jLJL3>> ;4lt>.jj (Jj t^jfj 1 j-ujJ 4j) ^li. dJL^ La ^JlSj 

III) 4j! j J_u : JjJU£. cJLa^ 4j ala Cu$ (_£ JJI <Llal.uJI t j^e_ci3 j^^-aLa! Cjjlajj » LuutJl (JT Tb».jj 
iCjjjJI_j t ( J^JI_j t*LLI ' " ■ I j La 3j t^cJLLI CjLlvj tjjjiiJI (3'j_?^_? 'J ' Lt^aJiJl t j-a d C j Li a I, I (jj be i a ! I Cjj15 
duLvLS 3UU..1I j^jtj £j| ^jLuxa I j-p*t CjJu^j jJa£ tJuVl ^Ij^JI ^ (jjJbuj t^^o-uJl ^-iaSj 
.((LiU I gj « j ' (^jjJI ^-Ji-^ L>^ :< *- J - 1 - =e - a 4j*^Jj 

.^j>.jjJU-< ll^-Ixalu 4-Ul.lm ^ysjl^all {_ya jjl^_c>- :4_lC^JI( 12) 

jlILoT 1 0 L g^L.-uj j-*^ ^l^jVI (jyic »LulVl ■ k-j 3 1 jJ cj jJI ^jL-ulII j^t «£»( 1 3) 

(jj 3_Lv! a SLulj jDu SLuloJI ^ jllLo] 10 ^jJ] J-uaj Ja£l ■ Jl j^j>JLa .4_ulj SLulMI 

(jLfl t J-Ll5L] 4_U jL>JI (j^l ^>-1-lJI ^jLjjjJI (jj^-l ClLV JJVI ^<JLc (jrS^ - ftl^JL dJISjLvVI 4Ha-U 

Jj^Lj ^ JJI ^jJLtJI . L4J 4_^ljJLI diL^SJI l.lui> L^TlC j-uj ^j-a JljJj ita^L-oJI ^Ll^vVI 

t L_u > £ Lj / ^Lo 100 jf Lj / ^La 10X10 4_c l*J j^-"m , ,1 JalL-JI >^=kJI (j^ ((T l0 ) 

j^jLuuJl < JiSLi £)t c_o=_ij (Soxft-a 0' O^-* 1 - 1 ^ • '- J ^- <1 _5 ^jjliJI 4_ajI!JI Jju Ij / j^a 200_j 

-4jj^jJI 4juJI S^jj^j 3j-L<_ua i_3^jj>- LtJjJ (J-ojJ) L^jI J ^ j-ijL^aJI i_3j_>JL tUj jL>JI (jx. ^aJvLJI 
Sj_aJ (jjjLa^ t_$JJI (j^p^jJ 4-t-i-uj) j^^j^jJJI 4jjIiL>JI (J-aLi-a (j-u^ 4_oJ 

SJa^LaJI ijLa t Laj_4_c^ . cLjijaLLj jt (<JLc ^! c.t-.-u-J^ tjjjSJI ,j_a ^jlSLa ^ =uj jL>JI 
4Jl^ ^ (M)j SLuiUJI 3^ ^ (F) U_ki (F=mg=GM m/r2,GM/r2) L3 _& ^" j o<U 4_^^^lJI 

J_^^a^ . Ual , ,.11 ^ojjJI cLaL-oJJ Ljr Jti (r) J JaJSl mil ^>_l^->JI 2ujS ^^j! (m) ^ t^stJJI _al i_^jSUI 

.a^ui jIl^jSUI 

t j_c j-.i_L.CJI ^jJ] i-SJl^j --JjVl _a jj^ll ^ CLlj_L>- ^.-qj^a L-^-AJba :4-l*^I jJI 4jJL^_aJI ( 14) 

,jlJI icJSJI C^jKj .^J-*-JI ^jJj j-ajJ (jlJI 5jj<^1l ^j-ifc 4J^U (jrJ^Vl ijj-aj^l Sjj.^TI ojl£(l5) 
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(jkoljflJI 



^^jG CjI^I o .nil cjj\£ -jua miU j-oj Ltj^ju mj-* (^A" (Teotl) j^-a ^jSujjVI 



.(jjjSUI iW»J.lj <UVI ui*JJ (Teotl) Lijl 

■ ^u^pJll-^^U-L^JI CjljLLa (j^Jiajl JL3 L^la I jj t^aj (_£jJl s J i^a-Jl (j^ (*) 
j^^l t_JL>JI <j_a L_LlJ1 <_J i^I 6js*l\ tj-a u-t-J^-dJI t-JL^JL^ . LaUp Ucujc <r-> I JlA jj-o-J ( I) 

ft y ; , ,.t| t ^ r u^La cjlj-j^ ^>_41j-uj c jIj->JLI 4-jSLj-aL»jj ^ 2Ll>. jj^-JI oIjl>-^I jjSlJj . t j^_L.-aJI i_sVT 

. I^H-^ U^- 5 L>^ ^: ^!-' J^1 J dJajell 3jLa^e_a Oj^>S\ Ojj-ua jj 1 j^^fl Lta^JI jjLfl I jJ-j 

Jj£ (j| (jr^y J-*^^' (jr^l _>^*-^'_9 : (3jj^' Cr^*" 'UJ-^ lSH ^o_i-aj>JI I JLA (J^SLj £)) ^jSLaj(2) 

. LjjIj ^_i-u->JI (J^Lj La_LLc ^^jLjlaJI Ja_>JI =L>-j_a JjJo^ 4.C jm-u ^j-a (J^ £-a j_a^>-V! 
J-LJt-jJI J . flj . t jLULiJI jjjjoU,! (j-U I I ga 1 1 ^^I^JJ 3jJ^J>J,l «LuLlLXI d jLi-jjJJ £C-Jj!^_lJI (3) 

t_£^>-l 4_i Lj^ ^-lJuj Lj-Lu 1 a a 4_Lijj jj^jJLa j^j-l-C JjJ_j (j-aj <_yJ! CjLLjSLII tsjut ^JL>-| jm-Jujj . LjLl>.! 
(j-Gjfc-LJI (j-u ,_jIjL5_! £xisj_a ^ I JlO> ijl^ (jjj i4_Lu jj^jJLo 400 La J>J-*J (jj*3 

4J_AJ—a ^j-ajJ! <j_ujj LiLa ^j^J 3 IjJ ta ■ ul (J3^ ^ La^SJu j^^jJI CjIjL>-^_j . LU.I 5jl tJa3> 

j_4 ^JL*J1 j (jj 4_1_jL5JI 4_u1j^jJ1 5j S fl II ,j_<i ^j^jj^j^^l 4J^La_a ,j_<i 4_Li-u i_JiJ! 

(j I ^_Llaj ■ u ' I JtSLffc .j . d «j ; la 1 1 ^^/U 1^ ^j-a t_£^>- 1 4x. j^_»_a^ ^cj>- j LlJ I I JUt LaJ, 4-uaj£ ! , t fl fl Ij 

^ i C ^jLt^s J 'j flJ Ju>-j_! ^1 t J_%^a ^-a-*-I Laj Jl>-jj (j^SLJ! (j) 4ijl_5JI 4-S_t^>Jl ^j-a gluxiuiJ 
1 j Stj C r I jj j a II JaiieJ I jl^j .ujJjjG L^J ^j-a-<-all =1 «j liaJI jj^jlj^ 

^j-a-i-u-a ,j^_]|j_SJI 4x.j^iJ*_a^ a I laj ■ I uJLLa (J^Lj (jl i i^cj>-jGJI ^Sjla 

t jSLa v o 3 J-J J^>- * Lj^_^3 ,j_a L_aJ Gj (j I t jSL«j J-C I jJiJ I t j_a cLcj^ujii, I o JJt> (JlLa . L^j ^j-a-i-u-a ^_lC L^j !^ 
<iLjj_uiJ1 aJ*$l LujjLLa La-t-a] (jJLut <jl I LuJJ ^JLu -SjijjvjJLI ^Lj^jjiJ! (jlSLa (J->iJ (jl 

jj-a Metaphysics «»LjJ-iaJI s-\j^» La_j Pharaphysics «S^_JiJI ftL^-uaJI » t j_a ^>^' .Sjujl>JI 
J-»J^ La^-i 4^^Lc L4J (J x - L=eJ j 'lO-^^L* cL ^-= e - a djLjJLjLfl (_tjL>. ,j_a La^jj^j-a-a 

.4_u^LLa ij^j Tianphysics «4jjIjjJI *Ljj_uiJI>> 

t_«-L^>- JmiJelj (j! 1 jLljVI ^yj^ill LULc ^ ^xla"LujJ 4_iLa JiUjVI (j^-Ljj tl>^" J^>-J I ill (5) 

^ 1 , ,. \/\ , ^J_«JI t j_a j j^' LtiiLJej {_ya l_L>-^JtJ^t 4lij^eJLa 4j>-j JU diSLxa ^>_Lij^ 4_lCjJI 

(^j^ j>jj>-j_a jJt La I gg^ ^jJcj (j! ,^ySL<a_i 3jjL*ILa ^I^Ja 4_a3^ . L>-jL>- LlLvl j ^Si La (Jjl^j (j! 1 <>> tl 
I '.jl ,1*. ir\* \ l_La £jjej (j! j^t LaIjjjj! " LL>-jL>- Jijj>.j-a jji La L$-l3 (Ji-JU^ LlLvl Jl 

c-l j £Vl J^^ ^SLII^ cL^lj ^ t cjlj^>J,l t>u JJbXI jlAJI Lo5 J^ju^ 4_iL^IjlII 

.S^SLiJI i>JLit *__<^>-T (jJ I Ji^Lla Cxj-oJ^ t^jj>-Vl 



287 



4Xa jJa ■'■ (_£ jJI (jlSUI ^j^. jia-t-ll i_>^ju 4jI j JSLAJLi LJLz jJLu ^aJL«J1 [j] 4ijLlII jia-lll uK^) 
. J-J^J-J JJ I Jj^-lC J-lS 3j_a (Jj^ Cjjvjial _L3 CjjL5 ipJUJI I jut 

$rtUt JtfUl y£*l$A 

pj^t LJL>- ^ jJeTn-uJ jjhJI 4_JL*aJ1 ^L-uj>.^/I 3jIj->JI jLiiljl ■ t ■ (jVl 4_jjjj*3 i_3jfju ( I) 

fjrJt (jH-II j-^jj^VI 4jj^jlII djl£j^>J1 j diLN.jJ.Lj 4_5JjlUI 4jL*jIj LiUj^j jSLII t-, , ,. ji. 

" c ^dJ_^ (J-tl^ejJ i_3j_*j Cj Luis l_j^_J I t j J a £j-2 
.p^jjUI-<LLaj_JI ^^- >1 -" (jr^ Jl**" ft I p-J.J-3JI ^j i U da^Jlj =L2^Lc jj (*) 
. (pjv^jJJ) d ' <3J ojXi Cj\-jLu^jiX\ t j_a eLfljQo (^j-ffcj (2) 
ftL^j^l ,jL_jJI t j_a j-uiSUI 4_J| ^J-Sj ttGjuJI LmjjJ3 (jr £ j-'^=> L-'lC Jl1»j jjjjjj^-iJ^ <jL5 La_LLc (3) 

. uIj j_j Lj j_j (JJ-jJLjLj LtSL-Lmjj^ 4_jJL*3Jua JajLua JL>-I j i ea * j 4_i£L]j ^j-Lflj-Jull I J 

j-»^>- Luj l_ fljiij^l LL iCjjjLijj jjjjj^jj^? ij-^ 3^ . pJLtJI ^-jjLj d i j A d " S ' (-iilj CjjI^j 

CjVL>J,! {_ya j-ii5L]I LujJ t 4jjLAc jj_a^J I i_3jj>.^I jj-^J J^>- J-3 ^j-iL>-aLii (jl^ Uj iJLlu)J 

4j3jj_*_a 4_t£^3 JaAao (jSL*j 4_^a ^/l 3jLJa->JI (j Tl>. 4jf (j-L^j Ci_l<_Ll1j ^_u_uj t_£j^ 4_j Ijj (4) 
(jA-LmJI i_sVT CljLLa J_l2 oJ-iSXmiI Jl3 CjjL^ L y3j s $\ jJj . 3jLc jJLjjv^ ^JliilLa ajl JaacJ L^jLzJ 

JL>-jj V " <ia-fl3e 1 1 " (jl^ tJ^_i_L<u jjSLxJ * L3JU I I JLA La LLuIu ^^jjJ (j ! JU 

La ^Jl Leajl CjjJL>- L^_La p j a ■ Ljj>- jJ j-lSJlJ I La Sj^LxJ,! jj j^J) L^iejjLj -lj-*-J 4j3jjj_a ^jj taxa 

- 4-LiJaj ! j-lC 3 j I L^aae ■ 

(jic jjL*_a p_>J jl - 1 ' • -"\ uj, Cjj>\& lj]j .^jj*_JI ^jJj i_jLijiJ j\aljj>JI (j-a j-iTi5L]I jl>-jj (5) 

(jt ^j-»-»JI (j-U jufljaiij Lu-utj Lje_aLjjJ ,jL5 ( ( l£ jJj-ij-i-oJ I ) jLa^uVI 4JL>-j_a j^JI Jj-i^ajJI dJLluj 

(jy Tb». jLaijuVI LiLtlij cr^- ' ^ 0' < sLtSitcS I ijLs Ijl>- ^_rt_<ijL3j_<i Ll^ llilj . LIjl>- ^_u»aj 

L_a_L*JI I JUt (jt L«jj . L^jlll 3j_>iJ,I t j-<i-ua j! ^jjn-^H CjIj_>iJ.I j^jJI j a ' ojl ■ LjL>- LoL»xAI (j^lie-! (jt 

ajuk ^ cr^i ■ (-fljjt-a joA I j_al c-m-J 413-TJ.I 4JL>- jJI oljl iJaaJl jLa t LJLc cluc^j (jrij^LIl 

.(J^Ibe-a J-^- l_L(t j^jJI ^Jjj^sj (J^ '^JL>JI 

■ pc^-j-U I t£jSL] I jL^c) t ^L«JI LiLui-a Luj 4_cJSL3l tjjui ^j-a p ■ (2^) 

(jl 4_lL<-U SjL^utU Ju ^j '2j£Li' Jagje-a (jpic (jjj>jj>.j_a L»j^/ tcbL^jJI < kljXI Ll<-uaj L<uj (6) 

.pcj.j-U!-LLJI <L>.jlJI SjiLII i^fi ^ pJI jjJI J£ i ^A<" 
^LI^jj-JI ^LajlII Sjljj p_L^Lj ojljcIUI 4JLi ^jJ! £_jj_uall1 j^juJj -^j^f 5j\^f ij\ jl (7) 

(jL> ' 1978 (*Lc ^j-a (j_!lj_ij3) JaLul 26 ^c_jjL_uj 4^JU1JI «jJ3jj\jj^I)) ^J"^ (jj^ *L>- Lft_mL>. 

J_jj_jJI t Ji-SL-aj i ^ i ' I La jj j II 4-xj-A 4_Jjjjji_a ^j-a j^y^-jLiJI t I tlajJI ^j^i tij_u 4JLjjj 

.((cUuLj-tiJI j_a£. CjLcIIiVI tLjuLLa t j^. j j^jj_ iJ i_a Lj^*3 t^LLaJj_xJI 

jMiUi ^^yi yi^v^& 

.p^j_UI-4jjLlJI 4_J,L«JI vj^' (*) 
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(jkoljflJI 



(^j-! j_j j-SLJ I J>jJ3jJI 4_loLi_u£j ij^j^^' 4JLlLs j^la Jj jj^a j_uSLj j taj»! L^jSU 4_lLc-<JI tJjLit ( I) 

J^-i-VI >p^.'^ 'J^jJI t>* JJLc Cr^ L^lj^seluJ >^>- Lr^' Olj|jjJ,lj ^jJ! 4^-^' ^ ^j^LUI 
^ i a ■ gj-fll-ai-a ^ I C (JT _<i_>o jL»_(LjI O Jljv La JlLc t di I L»j jJ I ^'-—^J ^ < V Q ^ "' ^ 1 " *>-^J 

.((^^jll!)) L^lLu^ <LpJI ciiLulSLII t>u dJa^UJI o^j^d o-* 1 ur* : ^n^-j-b^^' (2) 

flc ^ jLLa 3 ,5 jjl»JI I jua> ^m^I (3) 
J 0-° l)^' cr^ (*^>^' 1 a c 1 1 (4) 
. LLiL-u bbj^i *L>* (5) 
.^jiLI->LJ Srnrta cul ^ new (2*) 
^ ',M ^ « II i_s j_ 4JJ JLiJ I tj j_u_j_Lc>.^j_i jjj^ LjjL-uI Cosmopolitan J LIjJjj j-a jj^ 2 cjj^IjI (6) 

i>jLjJ> ,jf 4JSLI^ . JjJL>JI ^jJ jjVI ^ LajjgTmi-a Jljj V ^ jJI ^Ul 



289 



CjLj/IjJ J-ajLA j-jJl^j (jl£Ljj J^l-i <u »l LtaAll ("sl^J liliil! !}L"Lj/i * 

. ^J_uj^^ 4_*_aLss_i t &\ ^aSLJI 

«£__L_j_£L_]La»j «j_LjjLa» »i lia-d-II ^ ' " ^^-^.j 4j3 _3 jjL-i JJJ-i * 

(jJ^i-T J-a (-dljjjI/VLl <U j J-La3 La£ i4_usJLc sljibsj 4ajJ 4j| n" i a 'Li * 

die J<^^ (_g jJI (Dragons of Eden) di! j ^ Lu LiL*£ (jj^Ac (jlc La 




Ljaji ^alj 

CjLilJII (j-a JjJjlI! <U * 



j j" i ii -v La ^Ir J i * 

id al =e I! a t_jbT 

(^_a ^j_Lc j j -i h i > L^j 

5_aL^r ^ tl ^,-a J_«-c * 
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. (j Jill ^jjS el ,^ ,^'->.~, n 4j_L23j djolr Cj^La^sj 

•MJLLt 
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Jiia '.joJL«J! ^£1 aj $ i~i A i i i i"i 1 1 A i n Utl i_ij£L)l ((jj£L!l i_)L£) j j"n_t 

d i ii o >■ 4_La ClA- U J i L>.!j)j c_Ji£Lll 4_ajlj9 CjI a i < n ^ ula j J ' QJ 

Sj^jiu . I Jib 80 4ir 1 uj 

(jJI <_Li«JI (^JJtJJ ^dj^' Cr'! L^>*- L iS f.J^? 1 -^' Cr'i J-^-y) (jLcLui JjL^ 

. (JuiL^iyi a ^ . 1 1 

iL^-k: ' a ui£Lj (_^<JI -I 1 a a 1 1 t_^>.Lc.i <_ . j 1 n\ 1 La 5^ (j .nt *sJL«JI J^s- <j-u^U.I 
SLpJLij 4li^slj (jjSLJI d d * I *"' ^ *Ll»1*1I (JjLvall j 1 ** I d 1 j^l ^ i aj| (J-i 

3j_j_lSLI! 4jj uijJI J>^£j»JI d , ^.a tiilj ^l i_£jlJJ J-^J * l£L> <SijJ1 (j-ai>J!j 
^ LaJlo J_L$JI ^jl^ i 4_t£.lj»aJ1j J/Uj-a^_*_oJ 1 jj 1 J_La ^LcbjiJI t_3l uuS"! 

li ! j^l C3 l*.j*Laj L 2JI dlu^SUIj 
^j-uilj^ g j * 1' (jj-S^-j La =Ljji/i «ul) t—iLlSL!! ;j* aid I ju>.| JLa L«£j 

( _ ? _Lc j^ILkJ! ^_k>-j i ■■" joJ ilLlSLl i4_<j/j jG (ji tiJj (jl^ 1 La =LiK ( _ ;r 3 ^ n lr 
^_alj—i iJ3 _5 i_a_JJ_U 4_*3_aL_u-o w a ' • G>L-il i, * 1 a Lt 1 ^jt 4_i£La_i (_£J-!I jLLi_u^1 
c_jLLSLJI (j-Lc a_j-uaje-^i cuLuil jjj-tl i-Sl ££j 1 ,iV 5LfTj_LaVt >LUaAJI SJKj 
I i n Uj J-Aj • (^Ja^) j_a^La Cjliajv^La Ui^d o' o^i Mj^' J^-y lS 1 -^' 

jjjjLLI! i-dljjl jj-a ^J-^- 1 '' ' ' 4lfl>J_t1 cLa_LajtJL) p 1 n"i \ V ^j^SLI!) ^jl 
i *C II 1 11 t^l CjljUs-VLa ...4_i p j 1 a a Ja ■ "j I J 4_La Ijjjj (jy 1 -^' 

. . i"i \ 4_iajSj ^j^SLILi 4_La_uj-a jjJL>. Cjl!i ijr A l_al_a_i 4_La_u_u_JI Jli^l ^_>Jlj 
(p 3 '""J^J t>«m ''^J"^^ (j ijS! II j' a> ^^ ' 3l ui&*X ujH, a 1— lLj£UI IjLflij 



